Rk Annual Review of Physiology 
Volume 61 (1999) 


CONTENTS 


PERSPECTIVES, Joseph F. Hoffman, Editor 
Pulling the Cart and Enjoying the Ride, Carlton C. Hunt 


GASTROINTESTINAL PHYSIOLOGY, Luis Reuss, Section Editor 

Cellular and Molecular Basis for Electrical Rhythmicity in 
Gastrointestinal Muscles, Burton Horowitz, Sean M. Ward, 
and Kenton M. Sanders 

Ionic Conductances in Gastrointestinal Smooth Muscles and 
Interstitial Cells of Cajal, G. Farrugia 

Excitation-Contraction Coupling in Gastrointestinal and Other 
Smooth Muscles, 7: B. Bolton, S. A. Prestwich, A. V. Zholos, 
and D. V. Gordienko 

The Enteric Nervous System and Regulation of Intestinal Motility, 
W. A. A. Kunze and J. B. Furness 


CARDIOVASCULAR PHYSIOLOGY, Eduardo Marban, Section Editor 


Mechanisms of Cardiac Pain, R. D. Foreman 
Desensitization of G Protein-Coupled Receptors in the 
Cardiovascular System, M. Biinemann, K. B. Lee, 
R. Pals-Rylaarsdam, A. G. Roseberry, and M. M. Hosey 
Regulation of Natriuretic Peptide Secretion by the Heart, 
G. Thibault, F- Amiri, and R. Garcia 
Myoblast Cell Grafting into Heart Muscle: Cellular Biology 
and Potential Applications, P. D. Kessler and B. J. Byrne 


COMPARATIVE PHYSIOLOGY, George Somero, Section Editor 


Heat-Shock Proteins, Molecular Chaperones, and the Stress 
Response: Evolutionary and Ecological Physiology, 
Martin E. Feder and Gretchen E. Hofmann 


(Continued ) 





Rk Annual Review of Physiology 
Volume 61 (1999) 


CONTENTS 


PERSPECTIVES, Joseph F. Hoffman, Editor 
Pulling the Cart and Enjoying the Ride, Carlton C. Hunt 


GASTROINTESTINAL PHYSIOLOGY, Luis Reuss, Section Editor 

Cellular and Molecular Basis for Electrical Rhythmicity in 
Gastrointestinal Muscles, Burton Horowitz, Sean M. Ward, 
and Kenton M. Sanders 

Ionic Conductances in Gastrointestinal Smooth Muscles and 
Interstitial Cells of Cajal, G. Farrugia 

Excitation-Contraction Coupling in Gastrointestinal and Other 
Smooth Muscles, 7: B. Bolton, S. A. Prestwich, A. V. Zholos, 
and D. V. Gordienko 

The Enteric Nervous System and Regulation of Intestinal Motility, 
W. A. A. Kunze and J. B. Furness 


CARDIOVASCULAR PHYSIOLOGY, Eduardo Marban, Section Editor 


Mechanisms of Cardiac Pain, R. D. Foreman 
Desensitization of G Protein-Coupled Receptors in the 
Cardiovascular System, M. Biinemann, K. B. Lee, 
R. Pals-Rylaarsdam, A. G. Roseberry, and M. M. Hosey 
Regulation of Natriuretic Peptide Secretion by the Heart, 
G. Thibault, F- Amiri, and R. Garcia 
Myoblast Cell Grafting into Heart Muscle: Cellular Biology 
and Potential Applications, P. D. Kessler and B. J. Byrne 


COMPARATIVE PHYSIOLOGY, George Somero, Section Editor 


Heat-Shock Proteins, Molecular Chaperones, and the Stress 
Response: Evolutionary and Ecological Physiology, 
Martin E. Feder and Gretchen E. Hofmann 


(Continued ) 





CONTENTS (Continued ) 


CELL PHYSIOLOGY, Paul De Weer, Section Editor 
Genetic Diseases and Gene Knockouts Reveal Diverse Connexin 
Functions, Thomas W. White and David L. Paul 


Localized Intracellular Calcium Signaling in Muscle: Calcium 
Sparks and Calcium Quarks, Ernst Niggli 


ATP-Sensitive Potassium Channels: A Model of Heteromultimeric 
Potassium Channel/Receptor Assemblies, Susumu Seino 


ENDOCRINOLOGY, Jean D. Wilson, Section Editor 
Adrenomedullin and the Control of Fluid and Electrolyte 
Homeostasis, Willis K. Samson 


Pathophysiology of Endothelin in the Cardiovascular System, 
Takashi Miyauchi and Tomoh Masaki 


Gene Interactions in Gonadal Development, Keith L. Parker, 
Andreas Schedl, and Bernard P. Schimmer 


NEUROPHYSIOLOGY, Bruce P. Bean, Section Editor 
Synchronous Activity in the Visual System, W. Martin Usrey 
and R. Clay Reid 


Timing in the Auditory System of the Bat, Ellen Covey and 
John H. Casseday 


Synaptic Mechanisms for Coding Timing in Auditory Neurons, 
Laurence O. Trussell 


The Role of Timing in the Brainstem Auditory Nuclei of Vertebrates, 
D. Oertel 


Timing of Synaptic Transmission, B. L. Sabatini and W. G. Regehr 


RESPIRATORY PHYSIOLOGY, Donald Massaro, Section Editor 


Structure, Strength, Failure, and Remodeling of the Pulmonary 
Blood-Gas Barrier, J. B. West and O. Mathieu-Costello 


Evolution of Vertebrate Cardio-Pulmonary System, C. G. Farmer 

Mouse Models of Airway Responsiveness: Physiological Basis of 
Observed Outcomes and Analysis of Selected Examples Using 
These Outcome Indicators, J. M. Drazen, P. W. Finn, and 
G. T. De Sanctis 

Sodium Channels in Alveolar Epithelial Cells: Molecular 
Characterization, Biophysical Properties, and Physiological 
Significance, Sadis Matalon and Hugh O’Brodovich 627 


(Continued ) 





Vili CONTENTS (Continued ) 


RENAL AND ELECTROLYTE PHYSIOLOGY, Robert J. Alpern, 
Section Editor 


Sodium-Coupled Transporters for Krebs Cycle Intermediates, 
Ana M. Pajor 

Modulation of Vasopressin-Elicited Water Transport by Trafficking 
of Aquaporin2-Containing Vesicles, Donald T. Ward, 
Timothy G. Hammond, and H. William Harris 

Electrogenic Na*/HCO, Cotransporters: Cloning and Physiology, 
Michael F- Romero and Walter F. Boron 


SPECIAL TOPIC: MEMBRANE FUSION, Reinhard Jahn, Special 
Topic Editor 
Electrophysiology of Synaptic Vesicle Cycling, Henrique von 
Gersdorff and Gary Matthews 
Genetics of Synaptic Vesicle Function: Toward the Complete 
Functional Anatomy of an Organelle, Rafael Fernandez-Chacon 
and Thomas C. Siidhof 
Reconstitution of Regulated Exocytosis in Cell-Free Systems: A 
Critical Appraisal, Julia Avery, Reinhard Jahn, and 
J. Michael Edwardson 


SPECIAL TOPIC: SENSORY TRANSDUCTION, Bruce P. Bean, 
Special Topic Editor 
Mechanisms of Hair Cell Tuning, R. Fettiplace and P. A. Fuchs 


Ion Channels of Nociception, Edwin W. McCleskey and 
Michael S. Gold 


Controversial Issues in Vertebrate Olfactory Transduction, 
Geoffrey H. Gold 

Cellular Mechanisms of Taste Transduction, M. Scott Herness 
and Timothy A. Gilbertson 


INDEXES 
Subject Index 
Cumulative Index of Contributing Authors, Volumes 57-61 
Cumulative Index of Chapter Titles, Volumes 57-61 





OTHER REVIEWS OF INTEREST TO PHYSIOLOGISTS 


From the Annual Review of Biochemistry, Volume 67, 1998: 


The Molecular Control of Circadian Behavioral Rhythms and Their Entrainment 
in Drosophila, Michael W. Young 


Phosphoinositide Kinases, David A. Fruman, Rachel E. Meyers, and 
Lewis C. Cantley 


The Green Fluorescent Protein, Roger Y. Tsien 


Structure and Function in GroEL-Mediated Protein Folding, Paul B. Sigler, 
Zhaohui Xu, Hays S. Rye, Steven G. Burston, Wayne A. Fenton, and 
Arthur L. Horwich 


G Protein—Coupled Receptor Kinases, Julie A. Pitcher, Neil J. Freedman, 
and Robert J. Lefkowitz 


The AMP-Activated/SNF 1 Protein Kinase Subfamily: Metabolic Sensors of the 
Eukaryotic Cell? D. Grahame Hardie, David Carling, and Marian Carlson 


From the Annual Review of Cell and Developmental Biology, Volume 14, 
1998: 


The Tight Junction: Morphology and Molecules, Bruce R. Stevenson and 
Brigitte H. Keon 


Signaling and the Actin Cytoskeleton, Anja Schmidt and Michael N. Hall 


Isoform Sorting and the Creation of Intracellular Compartments, Peter Gunning, 
Ron Weinberger, Peter Jeffrey, and Edna Hardeman 


From the Annual Review of Medicine, Volume 50, 1998: 


Mitochondrial Disorders: Clinical and Genetic Features, D. K. Simon and 
D. R. Johns 


Applications of NMR Spectroscopy to Study Muscle Glycogen Metabolism in Man, 
M. Roden and G. I. Shulman 


New Transfusion Strategies: Red Cell Substitutes, Robert M. Winslow 


From the Annual Review of Neuroscience, Volume 22, 1999: 


The Cell Biology of the Blood-Brain Barrier, L. L. Rubin and J. M. Staddon 


Development of the Vertebrate Neuromuscular Junction, Joshua R. Sanes and 
Jeff W. Lichtman 


(Continued ) 





RELATED ARTICLES (Continued ) 


Cellular and Molecular Determinants of Sympathetic Neuron Development, 
Nicole J. Francis and Story C. Landis 

Birdsong and Human Speech: Common Themes and Mechanisms, 
Allison J. Doupe and Patricia K. Kuhl 


From the Annual Review of Nutrition, Volume 18, 1998: 


Transgenic Mice in the Analysis of Metabolic Regulation, Fatima Bosch, 
Anna Pujol, and Alfons Valera 

Cyclic AMP Signaling and Gene Regulation, Philip B. Daniel, William H. Walker, 
and Joel F. Habener 


The Molecular Biology of Metal Ion Transport in Saccharomyces cerevisiae, 
David J. Eide 


From the Annual Review of Pharmacology and Toxicology, Volume 39, 1999: 


The Pineal Gland and Melatonin: Molecular and Pharmacologic Regulation, 
Jimo Borjigin, Xiaodong Li, and Solomon H. Snyder 

New Insights into Dopaminergic Receptor Function Using Antisense and 
Genetically Altered Animals, David R. Sibley 

Biochemical, Cellular, and Pharmacological Aspects of the Multidrug 
Transporter, Suresh V. Ambudkar, Saibal Dey, Christine A. Hrycyna, 
Muralidhara Ramachandra, Ira Pastan, and Michael M. Gottesman 

Genetic Regulation of Glutamate Receptor Ion Channels, Scott J. Myers, 
Raymond Dingledine, and Karin Borges 





SUBJECT INDEX 


A 


Acetylcholine 
ionic conductances in gut 
smooth muscle and, 62 
smooth muscle 
excitation-contraction and, 
97 
Acids 
cardiac pain mechanisms and, 
148 
taste transduction and, 874, 
882-84 
Acid-sensing ion channels 
ion channels of nociception and, 
841-43 
Acoustic processing 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
Actin 
smooth muscle 
excitation-contraction and, 
87 
a-Actinin 
smooth muscle 
excitation-contraction and, 
89 
Action potentials 
ion channels of nociception and, 
835-50 
smooth muscle 
excitation-contraction and, 
85, 89, 91 
taste transduction and, 
877-79 
Active hair bundie movements 
hair cell tuning and, 
823-25 
Active zone architecture 
synaptic vesicle cycling and, 
728-30 
Acute modulation 
ion channels of nociception and, 
845-46 
Adenosine 
cardiac pain mechanisms and, 
143, 148-49 
Adenosine monophosphate (AMP) 
vertebrate olfactory 
transduction and, 860 
Adenosine triphosphate (ATP) 
regulated exocytosis 
reconstitution and, 
780-81, 795-96 


smooth muscle 
excitation-contracti 
95, 102 


Adenosine triphosphate 


(ATP)-gated channels 
ion channels of nociceptior 
835-50 
Adenosine triphosphate (ATP) K 
channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 34-35 
ionic conductances in gut 
smooth muscle and 
74-75 


Adenosine triphosphate 


(ATP)-sensitive potassiun 
Karp channels 

ADP-binding sites, 353-54 

ATP-binding sites, 353-54 

dominant-negative Karp 
channel in pancreatic 
B-cells, 351 

familial persistent 
hyperinsulinemic 
hypogiycemia of infa 
350 

G1479R mutation of SURI 
350 

G proteins, 354 

introduction, 337-40 

inwardly rectifying K* chanr 
subfamily, 340-42 

Kir6.0, 340 

Kir6.1, 340-41, 347-48 

Kir6.2, 341-55 

knockout mice, 351 

mice lacking Karp channels 
351 

NBF-1/NBF-2, 351-52 

R143Q(23)X mutation of 
SURI, 350 

reconstitution of ATP-sensitiy 
K* channel currents 
345-48 

site-directed mutagenesis 
351-53 

subunit stoichiometry, 348 

sulfonylurea receptors, 342 

SURI high-affinity sulfonylurea 
receptor, 343-56 

SUR2 low-affinity sulfon 
receptor, 344-56 

SUR2A sulfonylurea receptor 
346-48, 354, 356 


SUR2B sulfonylurea receptor, 
346-48, 354, 356 
transgenic mice, 351 
Y12X mutation of Kir.2 
Adenylate cyclase 
taste transduction and, 
885, 887 


Adenylyl cyclase 


smooth muscle 
excitation-contraction and, 
92 
Adrenal glands 
preproadrenomedullin-derived 
peptides and, 363-83 
A. drenocorticotropin (ACTH) 
preproadrenomedullin-derived 
peptides and, 363-83 
Adrenomedullin 
and control of fluid and 
electrolyte homeostasis 
adrenal actions, 374-75 
biochemistry, 364-68 
cardiovascular actions, 
375-77 
cellular biology, 368-71 
central nervous system 
actions, 379-81 
discovery, 364-66 
gene cloning, 364-66 
integrative physiology, 
371-81 
mechanisms of action, 
369-71 
molecular biology, 364-68 
overview, 381-83 
peripheral effects, 377-78 
pituitary actions, 378-79 
production sites, 366-67 
receptors, 368-69 
renal actions, 372-74 
transcriptional control, 
367-68 
AE1-3 anion exchangers 
electrogenic Na*/HCO; 
cotransporters and, 
699-719 
Afferent nerve fibers 
taste transduction and, 873-94 
Afferent neurons 
enteric 
intestinal motility and, 
117-37 
Afferent pathways 
cardiac pain mechanisms and, 
143-51 


901 





902 


Aging 
heat-shock proteins and, 
257 
Airway responsiveness 
mouse models of 
airway pressure 
measurements during 
mechanical ventilation, 
599-600 
assessment of airway 
mechanics, 595-606 
asthma, 616-17 
B7-1/B7-2 ligands, 619-21 
barometric plethysmography, 
604-6 
CD28/B7 ligand, 618-19 
complex models, 611-16 
contraction of isolated 
airway segments, 596-97 
costimulatory signals in 
T-cell activation, 617-21 
distribution of airway 
responsiveness among 
strains of inbred mice, 
607-9 
dual chamber 
plethysmography, 604 
forced oscillatory mechanics, 
6034 
genetic variations in airway 
responsiveness, 606-16 
introduction, 594-95 
measurement of airway 
function in humans, 
595-96 
measurement of airway 
function in mice, 596-606 
measurement of lung tissue 
properties with alveolar 
capsules, 602-3 
measurement of pulmonary 
resistance and dynamic 
lung compliance, 601-2 
mechanical measurements on 
excised lungs, 598-99 
Mendelian models, 609-11 
murine models of 
allergen-induced 
pulmonary inflammation, 
616-21 
occlusion mechanics, 600-1 
polygenic models, 611-16 
techniques not requiring 
instrumentation of airway, 
603-6 
techniques requiring removal 
of lungs from host, 
596-601 
trapped gas volume, 597-98 
Alanine 
taste transduction and, 888 


SUBJECT INDEX 


Aldosterone 
preproadrenomedullin-derived 
peptides and, 363-83 
Allergens 
airway responsiveness in mice 
and, 616-17 
All-or-none process 
smooth muscle 


excitation-contraction and, 


99 
a, -adrenergic agonists 
natriuretic peptide secretion by 
heart and, 193 
Alternative splicing 
hair cell tuning and, 
809-28 
Alveolar capsules 
airway responsiveness in mice 
and, 602-3 
Alveolar type II epithelial cells 
sodium channels and 
ATII cells, 630-38 
B-agonists, 645-48 
biophysical properties of 
Na™ channels in lung 
alveolar epithelial cells, 
630-40 
cAMP, 645-48 


cell-derived matrix products, 


643 

cGMP, 649-50 

cloning of 
amiloride-sensitive 
epithelial Na* channel, 
640 

cloning of ENaC from lung 
tissue, 640-41 

conversion of perinatal lung 
from Cl secretion to Na* 
absorption, 629-30 

expression and hormonal 
regulation of ENAC in 
normal lung alveolar 
epithelial cells, 642-45 

FDLE cells, 630-38 

future research, 652-53 

gene expression of 
amiloride-sensitive 
epithelial Na* channels, 
639-40 

glucocorticoids, 644 

insulin, 648 

introduction, 628 

in vitro studies, 649-51 

in vivo studies, 651-52 

mineralocorticoids, 644 

nitric oxide, 64 

oxygen, 644-45 

peroxynitrite, 648 

PKG phosphorylation, 
649-50 


posttranslational regulation, 
64548 
reconstitution of ATII 
Na* -channel proteins in 
lipid bilayers, 639-40 
single channels, 630-37 
whole-cell currents, 637-38 


Ambystoma spp. 


electrogenic Na*/HCO, 
cotransporters and, 702-3 


Amia spp. 


vertebrate lung evolution and, 
579-81 


Amiloride 


sodium channels in alveolar 
epithelial cells and, 
627-53 


Amiloride-sensitive sodium 


channels 
taste transduction and, 877-93 
Amino acids 
aquaporin2 water channel 
trafficking and, 689-90 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
taste transduction and, 
873-93 


AMPA receptors 


synaptic mechanisms for coding 
timing in auditory neurons, 
479-80, 482-83 


Amplitude modulations 


timing in bat auditory system 
and, 457-72 
Anatomical divergence 
synchronous activity in visual 
system and, 435-46 


Ancistrus spp 


vertebrate lung evolution and, 
580-81 
Angina pectoris 
cardiac pain mechanisms and, 
143-60 
Angiotensin II 
natriuretic peptide secretion by 
heart and, 193-97 
preproadrenomedullin-derived 
peptides and, 363-83 
Anion channels 
taste transduction and, 882 
Anion exchangers 
electrogenic Na*/HCO 
cotransporters and, 
699-719 
Anterior cingulate gyrus 
cardiac pain mechanisms and 
143 
Anterior pituitary 
preproadrenomedullin-derived 
peptides and, 363-83 





Anterolateral pathways 
cardiac pain mechanisms and, 
156 
Antibodies 
electrogenic Na*/HCO, 
cotransporters and, 
717-18 
smooth muscle 
excitation-contraction and, 
88-89 
vertebrate olfactory 
transduction and, 861 
Antrum 
electrical rhythmicity in 
gastrointestinal muscles 
and, 30 
L-AP4 
taste transduction and, 889 
Apamin 
taste transduction and, 880 
Apical membrane 
aquaporin2 water channel 
trafficking and, 683-94 
Apoptosis 
myoblast cell grafting into heart 
muscle and, 219-35 
Aquaporin2-containing vesicles 
vasopressin-elicited water 
transport by trafficking of 
carboxyl-terminal domain, 
689-90 
future research, 693-94 
IMCD aquaporin2 apical 
membrane vesicle 
characterization, 690-93 
introduction, 684 
mutations of aquaporin2 that 
impair its trafficking, 
688-89 
P; of IMCD apical 
membrane, 685-87 
Ser256, 689-90 
structural aspects of 
aquaporin 2, 3, and 4 water 
channel proteins, 687-88 
urinary-concentrating 
mechanism, 684-85 
Aquatic temperature stress 
heat-shock proteins and, 247-48 
Arabidopsis spp. 
heat-shock proteins and, 262 
Arachidonic acid 
smooth muscle 
excitation-contraction and, 
94 
Arapaima spp. 
vertebrate lung evolution and, 
581 
Archaea spp. 
heat-shock proteins and, 248, 
264 


Arginine 
taste transduction and, 888 
Arginine-vasopressin 
aquaporin2 water channel 
trafficking and, 683-94 
Arm pain 
cardiac pain mechanisms and 
143-54 
Arrestin 
cardiovascular system 
G-protein-coupled 
receptors and, 169-84 
Artemia spp. 
heat-shock proteins and, 248 
250 
Arterial delivery 
of myoblasts 
oblast cell grafting into heart 
muscle, 228-31 
Artificial sweeteners 
taste transduction and, 886-88 
Ascending pathways 
cardiac pain mechanisms an 
150-57 
timing in auditory brainstem 
and, 497-511 
Aspredinidae spp. 
vertebrate lung evolution and, 
580 
Asthma 
airway responsiveness in mi 
and, 593-621 
Atractaspis engaddensis 
endothelin pathophysiology i 
cardiovascular system and 
392 
Atrial cells 
immortalized 
myoblast cell graftin 
heart muscle and, 219-35 
Atrial stretch 
natriuretic peptide secretion by 
heart and, 193 
Attachment plaques 
smooth muscle 
excitation-contraction and, 
88 
A-type K~ channels 
ionic conductances in gut 
smooth muscle and 
68-70 
Auditory brainstem 
timing in 
birds, 502-4 
globular bushy cells, 504—5 
interaural intensity difference 
in high-frequency sot 
504-5 
interaural time difference in 
high-frequency sounds, 
504-7 


SUBJECT INDEX 


903 


interaural time difference in 
low-frequency sounds, 
502-3 
introduction, 498-99 
large spherical bushy cells, 
502-3 
lateral superior olive, 5OS—7 
medial nucleus of trapezoid 
body, 505 
medial superior olive, 503-4 
monaural nuclei of lateral 
lemniscus, 507-9 
nucleus laminaris, 503-4 
nucleus magnocellularis 
neurons, 502-4 
octopus cells, 508-9 
overview, 510-11 
reptiles, 502-4 
stellate cells, 507-8 
timing information in sound 
captured in cochlea and 
conveyed synaptically to 
auditory nerve, 500-1 
ventral nucleus of lateral 
lemniscus, 509-10 
Auditory neurons 
synaptic mechanisms and, 
477-91 
timing in bat auditory system 
and, 457-72 
Autonomous computational units 
synaptic vesicle cycling and, 
725-47 
Axial somatic involvement 
cardiac pain mechanisms and, 
153 
Axons 
muscle 
history of research, 4-7 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
timing in auditory brainstem 
and, 497-511 
Axotomy 
history of research, 8 
Azimuth 
timing in auditory brainstem 
and, 497-11 


B 


Barometric plethysmography 
airway responsiveness in mice 
and, 593-621 
Barrier deposition 
regulated exocytosis 
reconstitution and, 777-98 
Basal cells 
olfactory transduction and, 
857-69 





904 


Basilar pupilla 
hair cell tuning and, 811 
Basal lamina 
history of research, 11 
Basolateral membrane 
electrogenic Na~/HCO, 
cotransporters and, 
699-719 
Bat auditory system 
timing in 
auditory midbrain, 461 
auditory pathways, 459-61 
convergence and integration 
at inferior colliculus, 
464-71 
delay lines in the nuclei of 
the lateral lemniscus and 
inferior colliculus, 
462-64 
delay tuning, 470-71 
discharge patterns, 461-62 
distribution of information 
over time, 461-62 
echolocation, 458-59 
introduction, 457-58 
lower brainstem auditory 
pathways, 459-60 


neurai inhibition, 461 
> 


overview, 472 
passive listening, 459 
principles of operation of 

inferior colliculus, 
471-72 
tuning for frequency sweeps, 
466-68 
tuning for modulation rate, 
468-70 
tuning for sound duration, 
464-66 
Bay K-8864 
enteric neurons and intestinal 
motility, 126 
B-adrenergic receptors 
cardiovascular system 
G-protein-coupled 
receptors and, 169, 176-81 
natriuretic peptide secretion by 
heart and, 193 
f-agonists 
sodium channels in alveolar 
epithelial cells and, 645-48 
Behavior 
timing of synaptic transmission 
and, 521-37 
Beta blockers 
taste transduction and, 880 
Bioindicators 
heat-shock proteins and, 250-51 
Bipolar cells 
synaptic vesicle cycling and, 
725-47 


SUBJECT INDEX 


Bitter compounds 
taste transduction and, 884-86, 
873-74, 885, 888 
BKc, channels 
hair cell tuning and, 809-28 
ionic conductances in gut 
smooth muscle and, 
72-73 
smooth muscle 
excitation-contraction and, 
90, 92, 95-97, 104 
“Blips” 
smooth muscle 
excitation-contraction and, 
103 
Blood-gas barrier 
pulmonary, 543-69 
Blood pressure 
natriuretic peptide secretion by 
heart and, 193 
Boiga irregularis 
vertebrate lung evolution and, 
580 
Bone marrow-derived stromal 
cells 
myoblast cell grafting into heart 
muscle and, 219-35 
Br channels 
ionic conductances in gut 
smooth muscle and, 55 
Bradykinin 
cardiac pain mechanisms and, 
143-49 
Brain 
cardiac pain mechanisms and, 
143-60 
hair cell tuning and, 809-28 
preproadrenomedullin-derived 
peptides and, 363-83 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
synchronous activity in visual 
system and, 435-51 
taste transduction and, 
873 
timing in bat auditory system 
and, 457-72 
timing in brainstem auditory 
nuclei of vertebrates, 
497-511 
timing of synaptic transmission 
and, 521-37 
Brainstem 
auditory nuclei 
timing and, 497-511 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
timing in bat auditory system 
and, 459 


Brochis spp 
vertebrate lung evolution and, 
580 
Bushy cells 
timing in auditory brainstem 
and, 502 


C 


Ca?* -binding proteins 
regulated exocytosis 
reconstitution and, 
784-85 
Ca?* buffers 
synaptic vesicle cycling and, 
735-36 
Ca?* channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 32-36 
hair cell tuning and, 809-28 
ionic conductances in gut 
smooth muscle and, 
46-57, 70-74 
localized intracellular signaling 
muscle and, 311-29 
natriuretic peptide secretion 
regulation and, 193-206 
regulated exocytosis 
reconstitution and, 
780-81, 795-96 
smooth muscle 
excitation-contraction and, 
86-104 
sodium channels in alveolar 
epithelial cells and, 627-53 
synaptic vesicle function and, 
764-65 
taste transduction and, 879-80 
timing of synaptic transmission 
and, 521-37 
Ca** -induced Ca? 
(CICR) 
calcium quarks and sparks in 
muscle, 311-29 


release 


smooth muscle 
excitation-contraction and, 
85-104 
Cadence of sounds 
timing in bat auditory system 
and, 4: Z 
Caenorhabditis elegans 
connexin functions in vivo and, 
286-88 


heat-shock proteins and, 
257-58 


sodium-coupled transporters for 
Krebs cycle intermediates 
and, 674 

synaptic vesicle function and, 





Caffeine 
smooth muscle 
excitation-contraction and, 
97, 100-1, 103 
Calbindin 
enteric neurons and intestinal 
motility, 126 
Calcitonin gene-related peptide 
(CGRF) 
natriuretic peptide secretion by 
heart and, 203 
Calcium sparks 
smooth muscle 
excitation-contraction and 
87, 96-97, 99 
Calcium store release 
smooth muscle 
excitation-contraction and 
85 
Calcium waves 
smooth muscle 
excitation-contraction and, 
97-99 
Caldesmon 
smooth muscle 
excitation-contraction and, 
87, 89 
Callichthys spp. 
vertebrate lung evolution and, 
580 
Calmodulin 
natriuretic peptide secretion 
regulation and, 209-10 
smooth muscle 
excitation-contraction and, 
87, 102 
Calmodulin kinase 
natriuretic peptide secretion 
regulation and 
209-10 
Calponin 
smooth muscle 
excitation-contraction and, 
87 
Calreticulin 
smooth muscle 
excitation-contraction and, 
88 
Calsequestrin 
smooth muscle 


excitation-contraction and, 


88 
Calyceal synaptic terminals 
timing in auditory brainstem 
and, 497-511 
Capillaries 
pulmonary blood-gas barrier 
and, 543-69 
Capsaicin receptor 
ion channels of nociception and 
835-50 


SUBJECT INDEX 


905 


Carbon monoxide 
smooth muscle 


neck pain, 155 
proximal somatic 
excitation-contrac involvement, 153 
95 receptor sensitization, 
14748 
sensory endings, 145-50 
silent nociceptors, 147-48 
spinal cord processing of 


Sarboxyl-terminal domair 
aquaporin2 water channe 
trafficking and, 683 
N-glycosy lated 
sodium-coupled tr 
for Krebs cycle 
intermediates and 
663-79 


visceral information, 
149-55 
STT cells, 151-55 
supraspinal processing of 
cardiac nociceptive 
information, 157-60 
thalamus, 157 


Sardiac conduction 
aberrant 
connexin functions 
and, 299-302 visceral sensory encoding, 
“ardiac muscle 146 
calcium sparks and q iscerosomatic convergence, 
311-29 151- 
localized intracellular ( 
signaling and, 31 
smooth muscle 


ardiac regeneration 

myoblast cell grafting into heart 
muscle and, 219-35 

excitation-contr 

100 


ardiomyocytes 
myoblast cell grafting into heart 
muscle and, 219-35 
protective actions 
-~proadrenomedullin-derived 


peptides and, 363-83 


Cardiac nociceptive infor 
cardiac pain mechanist 
157-60 
‘ardiac pain 
mechanisms of )-pulmonary system 
ition of vertebrate 
coronary circulation, 584-87 


introduction, 573-75 


afferent pathways 
transmitting noxiou 
information, 144—49 

angina pectoris, 146—4 lungs as oxygen source for 
151-55 heart, 575-80 

anterolateral pz overview, 587-88 

arm pain, 151-54 specialists for aquatic 
hypoxia, 581-82 

transition to land, 582-84 

ventricular morphology, 
584-87 

why all fish don’t have lungs, 
580-81 ; 


ascending pathways f 
transmitting visce 
information, 156-5 

ascending pathways 
transmitting noxi 
cardiac informatio 
150-51 ardiovascular system 

axial somatic involve ic pain mechanisms and, 
153 143-60 
central sensitizatior »thelin pathophysiology 
and, 391-407 
G-protein-coupled receptor 
desensitization and, 
169-85 


visceral afferent 

information, 150—5 
chemical stimulatior 

sensory endings, 148-5 
chest pain, 151-54 
deep, dull, diffuse ach 


pain, 153 


myoblast cell grafting into heart 
muscle, 219-35 
natriuretic peptide secretion 
dorsal column pathw regulation and, 193-210 
156-57 ‘ascades 
higher central integrat 
157, 159-60 excitation-contraction and, 
introduction, 143-44 94 
jaw pain, 155 taste transduction and, 873-94 
vertebrate olfactory 
transduction and, 861, 863 


smooth muscle 


lateral thalamus, 157 
medial thalamus, 157 





906 


SUBJECT INDEX 


Ca shock 
vertebrate 
anatomy of multiple 
transduction mechanisms, 
860 
Cataglyphis spp. 
heat-shock proteins and, 
249 
Cataracts 
lens 
connexin functions in vivo 
and, 283 
Cation channels 
nonselective 
ionic conductances in gut 
smooth muscle and, 
59-63 
smooth muscle 
excitation-contraction and, 
94-95 
sodium channels in alveolar 
epithelial cells and, 627-53 
sodium-coupled transporters 
and, 665-66, 669 
Caveolae 
smooth muscle 
excitation-contraction and, 
88-89 
Cell costimulation 
airway responsiveness in mice 
and, 593-621 
Cell-derived matrix products 
sodium channels in alveolar 
epithelial cells and, 643 
Cell differentiation 
myoblast cell grafting into heart 
muscle and, 229 
Cell-free systems 
reconstitution of regulated 
exocytosis and, 777-98 
Cell proliferation 
myoblast cell grafting into heart 
muscle, 225-26 
Cell soma 
synaptic vesicle cycling and, 
725-47 
Cell transplantation 
myoblast cell grafting into heart 
muscle and, 219-35 
Cellular mechanisms 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
taste transduction and, 873-94 
Central nervous system (CNS) 
ion channels of nociception and, 
835-50 
preproadrenomedullin-derived 
peptides and, 379-81 
timing of synaptic transmission 
and, 521-37 


Central sensitization 
of visceral afferent information 
cardiac pain mechanisms 
and, 150-51 
Cerebral vasospasm 
endothelin pathophysiology in 
cardiovascular system and, 
405 
Cervical segments 
spinal 
cardiac pain mechanisms 
and, 143 
Channel blockers 
ionic conductances in gut 
smooth muscle and, 61 
smooth muscle 
excitation-contraction and, 
90-91, 101 
Chaotic dynamics 
cardiac pain mechanisms and, 
148 
Charybdotoxin 
electrical rhythmicity in 
gastrointestinal muscles 
and, 29-30 
smooth muscle 
excitation-contraction and, 
92 
taste transduction and, 880 
Chemical senses 
taste transduction and, 873-94 
Chemosensitive receptors 
cardiac pain mechanisms and, 
143 
Chest pain 
cardiac pain mechanisms and, 
143-54 
Chloride/anion channels 
ionic conductances in gut 
smooth muscle and, 
55-59 
Chloride channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
electrogenic Na*/HCO; 
cotransporters and, 
699-719 
ionic conductances in gut 
smooth muscle and, 55-59 
smooth muscle 
excitation-contraction and, 
94 
sodium channels in alveolar 
epithelial cells and, 
627-53 
taste transduction and, 880 
Choline acetyltransferase 
enteric neurons and intestinal 
motility, 127 
Cholinergic receptors 


cardiovascular system 
G-protein-coupled 
receptors and, 169 
Chronic heart failure 
endothelin pathophysiology in 
cardiovascular system and, 
391, 399-402 
Chronic inflammation 
ion channels of nociception and, 
848-49 
Cilia 
vertebrate olfactory 
transduction and, 860-61 
Ciliary ganglion 
history of research, 8 
Citrate 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Citric acid cycle intermediates 
sodium-coupled transporters 
and, 663-79 
Cl~ channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
ionic conductances in gut 
smooth muscle and, 55-59 
smooth muscle 
excitation-contraction and, 
94 
sodium channels in alveolar 
epithelial cells and, 627-53 
taste transduction and, 880 
Clarias spp. 
vertebrate lung evolution and, 
580-81 
Cloning 
electrogenic Na*/HCO; 
cotransporters and, 
699-719 
preproadrenomedullin-derived 
peptides and, 364-66 
smooth muscle 
excitation-contraction and, 
92 
sodium channels in alveolar 
epithelial cells and, 640-41 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 671-74 
Cochlea 
hair cell tuning and, 809-28 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
timing in auditory brainstem 
and, 497-511 





Coding timing 
synaptic mechanisms for, 
audition and, 477-91 
Colisa spp. 
vertebrate lung evolution and, 
581 
Collagen 
type IV 
pulmonary blood-gas barrier 
and, 543-69 
Colon 
electrical rhythmicity in 
gastrointestinal muscles 
and, 24-25, 30-31 
Communication 
timing in auditory brainstem 
and, 497-511 
Complex models 
airway responsiveness in mice 
and, 611-16 
Conduction delay 
timing of synaptic transmission 
and, 523-25 
Conduction velocity 
timing of synaptic transmission 
and, 521-37 
Confocal microscopy 
calcium quarks and sparks in 
muscle, 311-29 
smooth muscle 
excitation-contraction and, 
98 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Congestive heart failure 
myoblast cell grafting into heart 
muscle and, 220-21 
Connexin 
functions in vivo 
cardiac conduction in 
Cx40-deficient mice, 
299-301 
cardiac development and 
function in Cx43 knockout 
mice, 301-2 
Cx26 deletion and embryonic 
lethality, 295-96 
directed mutations, 
295-304 
hepatic abnormalities Cx37 
deletion and female 
infertility, 297-99 
hepatic abnormalities in 
Cx32 knockout mice, 
296-97 
introduction, 283-89 
invertebrate gap junction 
channels, 286-89 
lens physiology affected by 
Cx46 and Cx50, 3024 


mutations in Cx26 and 
nonsyndromic deafness 
289-91 
mutations in Cx32 and 
human peripheral 
neuropathy, 291-94 
mutations in Cx50 and 
human cataracts, 294-95 
mutations in human disease, 
289-95 
overview, 304 
restrictiveness of disease 
phenotypes, 295 
vertebrate intracellular 
channels, 284-86 
Conspecifics 
timing in auditory brainster 
and, 497-511 
Contractility 
calcium quarks and sparks ir 
muscle, 311-29 
gastrointestinal muscles ar 
19-37 
smooth muscle 
excitation-contractior 
85-104 
Copy DNA (cDNA) 
electrogenic Na*/HCO 
cotransporters and 
706-7 
Core complex of membrane fusion 
synaptic vesicle function and 
763-64 
Coronary circulation 
vertebrate lung evolution and 
573-88 
Cortex 
cardiac pain mechanisms 
143 
visual 
synchronous activity it 
visual system and 
435-50 
Cortical lawns 
reconstitution of regulated 
exocytosis and, 794 
Corydoras spp 
vertebrate lung evolution < 
581 
Costimulatory signals 
airway responsiveness in 1 
and, 593-621 
Cotransporters 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Cranial nerves 
hair cell tuning and, 809-2 
taste transduction and, 875 
Cyclamate 


g 


taste transduction and, 886 


SUBJECT INDEX 


Cyclase 
vertebrate olfactory 
transduction and, 860 
Cyclic adenosine monophosphate 
(cAMP) 
aquaporin2 water channel 
trafficking and, 683-94 
ionic conductances in gut 
smooth muscle and, 51-52 
natriuretic peptide secretion 
regulation and, 209 
smooth muscle 
excitation-contraction and, 
85, 92, 95-96 
sodium channels in alveolar 
epithelial cells and, 627-53 
taste transduction and, 873, 878, 
880, 884-88 
vertebrate olfactory 
transduction and, 857-69 
-yclic guanosine monophosphate 
(cGMP) 
smooth muscle 
excitation-contraction and, 
85, 95-96, 101 
sodium channels in alveolar 
epithelial cells and, 649-50 
taste transduction and, 885, 887 
“yclic nucleotide-gated channels 
vertebrate olfactory 
transduction and, 857-69 
“ycling 
synaptic vesicle, 725-47 
“yclopiazonic acid 
smooth muscle 
excitation-contraction and, 
100-1 
Cysteine 
taste transduction and, 893 
Cysteine-string protein 
synaptic vesicle function and, 
767-68 
Cytoplasm 
smooth muscle 
excitation-contraction and, 
85-102 
taste transduction and, 876 


D 


Daphnia spp. 
heat-shock proteins and, 257 
DAX-1 gene 
gonadal development and, 
417-29 
Deafness 
connexin functions in vivo and, 
283 
Decay 


spark, 319-20 





908 


Delayed rectifier current 
smooth muscle 
excitation-contraction and, 
93 
Delayed rectifier K~ channels 
ionic conductances in gut 
smooth muscle and, 63-68 
Delay lines 
timing in bat auditory system 
and, 462-64 
Demyelinization 
connexin functions in vivo and, 
283 
Denatomium 
taste transduction and, 884-85 
Dendrites 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
Dense bands 
smooth muscle 
excitation-contraction and, 
88 
Dense granules 
taste transduction and, 876 
Dephosphorylation 
smooth muscle 
excitation-contraction and, 
86 
Depolarization 
electrical rhythmicity in 
gastrointestinal muscles 
and, 29 
ion channels of nociception and, 
835-50 
smooth muscle 
excitation-contraction and, 
85, 90, 95, 97-98, 103 
taste transduction and, 883, 
888 
vertebrate olfactory 
transduction and, 860 
Descent with modification 
heat-shock proteins and, 264 
Desensitization 
cardiovascular system 
G-protein-coupled 
receptors and, 169-85 
Desmin 
smooth muscle 
excitation-contraction and, 
89 
Development 
gonadal genetics and, 417-29 
heat-shock proteins and, 256-57 
Diacylglycerol 
smooth muscle 
excitation-contraction and, 
85-86, 94-95, 103 
vertebrate olfactory 
transduction and, 860 


SUBJECT INDEX 


Dialysis 
synaptic vesicle cycling and, 
735-36 
Dicarboxylate transporters 
Na-coupled 
Krebs cycle intermediates 
and, 663-79 
DIDS 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Dihydropyridines 
smooth muscle 
excitation-contraction and, 
91 
Directed mutations 
human 
connexin functions in vivo 
and, 295-304 
Discharge patterns 
timing in bat auditory system 
and, 461-62 
Distribution of information over 
time 
timing in bat auditory system 
and, 461-62 
Diuresis 
preproadrenomedullin-derived 
peptides and, 363-83 
taste transduction and, 880 
Diversity 
connexin functions in vivo and, 
283 
regulated exocytosis 
reconstitution and, 
777-98 
Dogiel type IT neurons 
enteric neurons and intestinal 
motility, 128 
Dominant-negative Karp channel 
pancreatic B-cells and, 351 
Dorsal column pathway 
cardiac pain mechanisms and, 
156, 158 
Dose-dependent interactions 
gonadal development and, 
417-29 
Double single-fiber technique 
history of research, 5 
Down-regulation 
cardiovascular system 
G-protein-coupled 
receptors and, 169, 184-85 
Drosophila spp. 
connexin functions in vivo and, 
286 
electrical rhythmicity in 
gastrointestinal muscles 
and, 27-28 
heat-shock proteins and, 
249-50, 257, 260-66 


myoblast cell grafting into heart 
muscle and, 223 
synaptic vesicle function and, 
753-72 
Dual chamber plethysmography 
airway responsiveness in mice 
and, 604 
Duodenum 
electrical rhythmicity in 
gastrointestinal muscles 
and, 30 
Dynamic lung compliance 
airway responsiveness in mice 
and, 601-2 
Dynamin 
cardiovascular system 
G-protein-coupled 
receptors and, 183-84 


E 


Echolocation 
bat 
timing in auditory system 
and, 457-72 
Ecological physiology 
heat-shock proteins anid. 243-67 
Edema 
pulmonary 
pulmonary blood-gas barrier 
and, 543-69 
sodium channels in alveolar 
epithelial cells and, 628 
Effector genes 
airway responsiveness in mice 
and, 593-621 
Electrical activity 
ATP-sensitive K 


337-56 


channels and, 


ionic conductances in gut 
smooth muscle and, 
45- 79 
Electrical rhythmicity 
gastrointestinal muscles and, 
19-37 
Electrical syncytium 
enteric neurons and intestinal 
motility, 117-37 
Electrical tuning 
mechanosensory hair cells and, 
809-28 
Electrogenicity 
Na*/HCO, cotransporters and, 
699-719 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 666 
Electrolytes 
control of balance 
adrenomedullin and, 363 





Electromechanical behavior 
hair cell tuning and, 825-27 
Electromechanical coupling 
of implanted cells 
myoblast cell grafting into 
heart muscle, 230-31 
Electrophorus spp. 
vertebrate lung evolution and, 
580 
Electrophysiology 
gastrointestinal, 19-37 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 677-79 
synaptic vesicle cycling and, 
725-47 
Elementary Ca?* signaling events 
calcium quarks and sparks in 
muscle, 311-29 
smooth muscle 
excitation-contraction and 
96-97, 99 
Embryogenesis 
gonadal development and, 
417-29 
Embryonic lethality 
connexin functions in vivo and, 
295-96 
Emergent synchrony 
synchronous activity in visual 
system and, 447-48, 450 
visual system and, 435-36 
Endocytosis 
synaptic vesicle cycling and, 
725-47 
Endothelial cells 
pulmonary blood-gas barrier 
and, 543-69 
Endothelin 
pathophysiology of in 
cardiovascular system 
cerebral vasospasm, 405 
chronic heart failure, 
399-402 
hypertension, 404-5 
introduction, 391-92 
natriuretic peptide secretion 
by heart and, 193, 197-98 
orally active nonpeptide 
antagonists, 398 
overview, 406-7 
pathophysiology of 
endothelin, 399-402 
peptide antagonists, 397-98 
physiological significance of 
endothelin in 
cardiovascular system, 399 
pulmonary hypertension, 
405-6 
receptor antagonists, 397-98 
receptors, 395-97 


renal diseases, 403-6 


signal transduction, 395-9 


synthesis of endothelin and 


its regulation, 392-95 
Enteric nervous system 
electrical rhythmicity in 


gastrointestinal muscles 


and, 19-37 
intestinal motility regulatior 
and 


assemblies of interneuron 


130-31 

assemblies of motor 1 
131-32 

assemblies of neurons 
127-35 


interneurons, 124 


intrinsic neurons of small 


intestine, 121-24 
intrinsic primary afferer 
neurons, 124-32 
intrinsic reflexes contrib 
to motility patterns 
120-21 
intrinsic secretomotor at 
vascular reflexes, 136 
introduction, 117-18 
limits to understanding 
135-36 
motor neurones, 122 
numbers and densities of 
occurrence of neurons 
126-27 


numbers of neurons inv 


in reflex responses, 127 


patterns of motility, 118 
reciprocal interactions 
between intrinsic pr 
afferent neurons a 
muscle, 133-34 
serial connections bewtv 
assemblies of neurons 
134-35 
synaptic interactions 
128-32 
Environmental gradients 
heat-shock proteins and, 
243-67 
Environmental sounds 
timing in auditory brainsten 
and, 497-511 
Epididymis 
electrogenic Na*/HCO 
cotransporters and, 
699-719 
Epithelial cells 
alveolar, 628 
pulmonary blood-gas barrier 
and, 543-69 
Epithelial transport 
history of research, 11 


SUBJECT INDEX 909 


Equilibrium 
smooth muscle 
excitation-contraction and, 
102 
cukaryotes 
heat-shock proteins and, 
-volutionary physiology 
heat-shock proteins and, 243-67 
vertebrate lungs and, 573-88 
:xcitation-contraction coupling 
calcium quarks and sparks in 
muscle, 311-29 
smooth muscle 
Ca?* -induced Ca?* release, 
97 
calcium channels, 90-92 
calcium-intracellular events, 
96-99 
calcium waves, 97-99 
elementary calcium release 
events, 96-97 
excitatory receptors, 93-95 
inhibitory receptors, 95-96 
inositol triphosphate calcium 
release channel, 102-3 
introduction, 86-87 
overview, 103-4 
plasmalemmal ion channels, 
89-96 
potassium channels, 92-93 
ryanodine receptor/calcium 
release channel, 99-102 
sarcoplasmic reticulum, 
99-103 
signal transduction, 93-96 
ultrastructure, 87-89 
xcitatory synaptic potential 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
timing of synaptic transmission 
and, 521-37 
xcitatory transduction 
mechanisms 


243-67 


vertebrate olfactory 
transduction and, 861, 863 

Xcitatory transmission 

enteric neurons and intestinal 
motility, 117-37 

smooth muscle 
excitation-contraction and, 
93-95 

timing in bat auditory system 
and, 457-72 

xocytosis 

regulated 

reconstitution of, 777-98 

synaptic vesicle cycling and, 
725-47 

synaptic vesicle function and, 
753-72 





910 SUBJECT INDEX 


Expression cloning 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Extracellular matrix 
pulmonary blood-gas barrier 
and, 543-69 
Extrastriate cortex 
synchronous activity in visual 
system and, 435-50 


F 


FAST action potentials 
taste transduction and, 878-79 
Fast endocytosis 
synaptic vesicle cycling and, 
742-44 
Fatty acids 
taste transduction and, 873-74, 
889-9] 
Feedback control 
hair cell tuning and, 823 
Fenamates 
ionic conductances in gut 
smooth muscle and, 67 
Fetal distal lung epithelial (FDLE) 
cells 
sodium channels in alveolar 
epithelial cells and, 
627-53 
Fibroblasts 
genetically-altered 
myoblast cell grafting into 
heart muscle and, 219-35 
Fifth primary taste 
taste transduction and, 873 
Filaments 
smooth muscle 
excitation-contraction and, 
87-88 
Filamin 
smooth muscle 
excitation-contraction and, 
&9 
Fishes 
air-breathing 
vertebrate lung evolution 
and, 573-88 
Fitness 
heat-shock proteins and, 25 
Flash photolysis 
synaptic vesicle cycling and, 
735-36 
Flicker-fusion endocytosis 
synaptic vesicle cycling and, 
746-47 
Fluids 
control of balance 
adrenomedullin and, 363-83 


Fluorescent indicators 
smooth muscle 
excitation-contraction and, 
85, 89, 96 
Fluoxetine 
ionic conductances in gut 
smooth muscle and, 67 
Forced oscillatory mechanics 
airway responsiveness in mice 
and, 603-4 
Forskolin 
taste transduction and, 878, 887 
Frequent-discharge sites (FDSs) 
smooth muscle 
excitation-contraction and, 
85, 98 
Fusimotor axons 
history of research, 7 
Fusion 
vesicle 
synaptic vesicle cycling and, 
725-47 
G 
Gamma-aminobutyric acid 
(GABA) 
taste transduction and, 879 
Gamma axons 
history of research, 5 
Ganglia 
history of research, 5, 8 
myenteric 
enteric neurons and intestinal 
motility, 117-37 
synchronous activity in visual 
system and, 439-40 
Gap junctions 
connexin functions in vivo and, 
283 
taste transduction and, 883 
Gaseous second channel 
messengers 
vertebrate olfactory 
transduction and, 857-69 
Gastrointestinal muscles 
electrical rhythmicity and 
ATP-sensitive K* channels, 
34-35 
Ca** channels, 35-36 
Cl” channels, 36-37 
interstitial cells of Cajal, 
21-26 
introduction, 19-20 
inward rectifier, 34-35 
ion channel expression in 
smooth muscle cells, 
26-37 
ionic conductances, 23-26 
organization of electrical 
activity, 20-26 


voltage-dependent K* 
channels, 27-34 
Gastrointestinal smooth muscle 
excitation-contraction 
contraction coupling and, 
85-104 
ionic conductances and, 45-79 
Gastrointestinal tract 
motility 
enteric nervous system and, 
117-37 
GAT-3 transporter 
taste transduction and, 879 
Gelsolin 
smooth muscle 
excitation-contraction and, 
89 
Gender 
gonadal development and, 
417-29 
Genetic diseases 
connexin functions in vivo and, 
283 
Genetics 
airway responsiveness in mice 
and, 593-621 
aquaporin2 water channel 
trafficking and, 683-94 
ATP-sensitive K 


337-56 


channels and, 


electrical rhythmicity in 
gastrointestinal muscles 
and, 27-31 

electrogenic Na~/HCO, 
cotransporters and, 
699-719 

gonadal development and, 
417-29 

hair cell tuning and, 809-28 

heat-shock proteins and, 
243-67 

myoblast cell grafting into heart 
muscle and, 219-35 

preproadrenomedullin-derived 
peptides and, 363-83 

pulmonary blood-gas barrier 
and, 543-69 

smooth muscle 
excitation-contraction and, 
91-96 

sodium channels in alveolar 
epithelial cells and, 627-53 

sodium-coupled transporters for 
Krebs cycle intermediates, 
663-79 

synaptic vesicle function and, 
753=72 

Geniculate synchrony 
visual system and, 440-44 
Gerrhonotus multicarinatus 
hair cell tuning and, 820 





Giant presynaptic terminals 
synaptic vesicle cycling and, 
725-47 
Gillichthys spp. 
heat-shock proteins and, 248, 
262 
Globular bushy cells 
timing in auditory brainstem 
and, 504-5 
Glucocorticoids 
sodium channels in alveolar 
epithelial cells and, 627-53 
Glutamate 
receptors 
synaptic mechanisms for 
coding timing in auditory 
neurons, 477-91 
synaptic vesicle cycling and, 
725-47 
taste transduction and, 873, 
889 
Goir knockout 
vertebrate olfactory 
transduction and, 857-69 
Golgi apparatus 
smooth muscle 
excitation-contraction and, 
88 
Gonadal development 
genetics of 
DAX-1 gene, 425-28 
endocrine development 
mediator, 421-23 
ovarian development, 
425-26 
overview, 428-29 
sex determination, 418-21 
sexual differentiation, 418 
SF-1 gene, 421-28 
transcription factors, 
426-28 
urogenital development, 
423-25 
WTI gene, 423 
G-protein-coupled receptors 
desensitization of in 
cardiovascular syst 
arrestin, 181-84 
f-adrenergic receptors, 
176-81 
down-regulation, 184-85 
heterologous desensitization 
173-75 
homologous desensitization 
173-75 
internalization, 184 
introduction, 169 
molecular events, 171 
phosphorylation, 178-79 
physiological roles, 179-80 
“prototypical” model, 180 


79 


SUBJECT INDEX 911 


second messenger-ac 
protein kinases 


electrical tuning, 811-18 
electromechanical behavior 
in mammalian outer hair 
G proteins cells, 825-27 
ATP-sensitive K* chant feedback control, 823 
354 introduction, 809-11 
cardiac pain mechanisms and ion channels, 817-18 
146 K~ channels, 817 
ionic conductances in g mechanical tuning, 818-27 


overview, 827-28 


signal transduction, 17 


smooth muscle and 
olfactory transduction passive resonance of hair 
bundle, 818-20 
lo gene, 814-17 
transducer currents, 


820-23 


regulated exocytosis 
reconstitution and 
smooth muscle 
excitation-contrac 
85-104 
taste transduction and, 878, 885 
887-88 voltage-gated Ca~~ channels, 
Grafting 813-14 
myoblast cell 
into heart muscle, 2 
Growth factors 


23 


tuning 


turtle basilar pupilla, 811 


in auditory brainstem 
and, 497-511 

pulmonary blood-gas bz H-best fibers 

and, 543-69 
GTPases 


regulated exocytosis 


taste transduction and, 883 
HCO 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 


reconstitution and 
Guanosine triphosphate (GTI 
analogs Heart 
alcium quarks and sparks in 
muscle, 311-29 
cardiac pain mechanisms and, 
143-60 
580 endothelin pathophysiology in 
Gymnotes spp 


regulated exocytosis 
reconstitution and 
Gymnarchus spp 


vertebrate lung evolutior 


cardiovascular system and, 
391-407 


j-protein-coupled receptor 


vertebrate lung evolutic 
580 

Guanylate cyclase desensitization in 
smooth muscle cardiovascular system, 
excitation-contract 169-85 
95 nyoblast cell grafting into heart 
Gustatory stimuli muscle, 219-35 
taste transduction and, 87 


Gustducin 


¢ peptide secretion 
>gulation and, 193-210 
proadrenomedullin-derived 


peptides and, 363-83 


taste transduction and, 884 
S86—-88 
Gymnemia sylvestre dulmonary blood-gas barrier 
taste transduction and, 88 and, 543-69 
leat-shock proteins 
H tress response and 
aging, 257 
juatic temperature stress, 
247-48 
Archaea spp., 264 


bioindicators, 250-51 


Hair cell tuning 
mechanisms of 
active hair bundle 
movements, 823 levelopment, 256-57 
ne 


adaptation, 820-23 discrete examinations of 


BK calcium-activated molecular evolution, 
potassium channels 265-66 
811-13 


cochlea, 815-17 


environmental and biological 


correlates, 251-57 





912 


established conclusions, 
244-45 
exceptional prokaryotes, 264 
fitness consequences of 
heat-shock protein 
expression, 257-61 
introduction, 244 
large-scale evolution of hsp 
genes, 265 
literature, 244-46 
microevolutionary variation, 
261-63 
miscellaneous stress 
induction, 249-50 
nature/natural induction of 
heat-shock protein-induced 
stress, 247-51 
parasitic environment, 
253-54 
senescence, 257 
symbiosis, 254-56 
terrestrial temperature stress, 
248-49 
variations in stress response 
along environmental stress 
gradients, 251-53 
Hebbian learning mechanisms 
timing of synaptic transmission 
and, 521-37 
Hemifusion 
reconstitution of regulated 
exocytosis and, 798 
Hemodynamic factors 
natriuretic peptide secretion by 
heart and, 193-96 
Hemorrhage 
pulmonary 
pulmonary blood-gas barrier 
and, 543-69 
Hepatic abnormalities 
connexin functions in vivo and, 
296-97 
Heterologous desensitization 
cardiovascular system 
G-protein-coupled 
receptors and, 173, 174 
Heteromultimeric K* 
channel/receptor assemblies 
ATP-sensitive, 337-56 
Heteropneustes spp. 
vertebrate lung evolution and, 
581 
Heterotis spp. 
vertebrate lung evolution and, 
581 
Heterotrimeric GTPases 
regulated exocytosis 
reconstitution and, 787-88 
High-altitude pulmonary edema 
pulmonary blood-gas barrier 
and, 543-69 


SUBJECT INDEX 


Higher central integration 
cardiac pain mechanisms and, 
157, 159-60 
High-frequency sounds 
timing in auditory brainstem 
and, 504-7 
Histoplasma spp. 
heat-shock proteins and, 263 
Homology cloning 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Homeobox genes 
myoblast cell grafting into heart 
muscle and, 223 
Homeostasis 
intracellular calcium 
natriuretic peptide secretion 
regulation and, 204-6 
volume and electrolyte 
preproadrenomedullin- 
derived peptides and, 
383 
Homologous desensitization 
cardiovascular system 
G-protein-coupled 
receptors and, 173-74 
Homo spp. 
heat-shock proteins and, 
265 
Hoplerythinus spp. 
vertebrate lung evolution and, 
581 
Hoplosternum spp. 
vertebrate lung evolution and, 
580-81 
Hormones 
gonadal development and, 
417-29 
natriuretic peptide secretion by 
heart and, 193, 201-3 
Hot spots 
smooth muscle 
excitation-contraction and, 
85, 98 
Hunt CC, 1-17 
Hydra spp. 
heat-shock proteins and, 266 
p-Hydroxymercuribenzoate 
taste transduction and, 893 
5-Hydroxytryptamine (5-HT) 
enteric neurons and intestinal 
motility, 127 
taste transduction and, 880 
Hyperpolarization 
smooth muscle 
excitation-contraction and, 
85-103 
Hyperresponsiveness 
airway responsiveness in mice 
and, 593-21 


Hypertension 
endothelin pathophysiology in 
cardiovascular system and, 
391-405 
Hypostomus spp. 
vertebrate lung evolution and, 
580-81 
Hypotensive peptides 
preproadrenomedullin-derived 
peptides and, 363-83 
Hypoxia 
myocardial 
vertebrate lung evolution 
and, 573-88 
natriuretic peptide secretion by 
heart and, 200-1 


1 


Iberiotoxin 
smooth muscle 
excitation-contraction and, 
92 
ly 
synaptic mechanisms for coding 
timing in auditory neurons, 
488-89 
IKc, channels 
ionic conductances in gut 
smooth muscle and, 73-74 
lleum 
electrical rhythmicity in 
gastrointestinal muscles 
and, 24-25 
IMCD cells 
aquaporin2 water channel 
trafficking and, 683-94 
Immortalized atrial cells 
myoblast cell grafting into heart 
muscle and, 219-35 
Impulse initiation 
in somatic sensory receptors 
history of research, 16 
Individual tastants 
taste transduction and, 873 
Inducible tolerance 
heat-shock proteins and, 243-67 
Inferior colliculus 
timing in bat auditory system 
and, 457-72 
Infertility 
female 
connexin functions in vivo 
and, 297-99 
Inflammatory response 
airway responsiveness in mice 
and, 593-621 
ion channels of nociception and, 
848-49 
sodium channels in alveolar 
epithelial cells and, 628 





Inhibitory motoneurons 
enteric neurons and intestinal 
motility, 117-37 
Inhibitory output 
timing in bat auditory system 
and, 457-72 
Inhibitory receptors 
smooth muscle 
excitation-contraction and, 
95-96 
Inhibitory signal molecules 
smooth muscle 
excitation-contraction and, 
85 
Inner ear 
vertebrate 
hair cell tuning and, 809-28 
Innexin 
connexin functions in vivo and, 
283 
Inositol triphosphate (IP3) 
natriuretic peptide secretion 
regulation and, 206-9 
olfactory transduction and, 860, 
861 
smooth muscle 
excitation-contraction and, 
85-104 
taste transduction and, 873-88 
In situ hybridization 
electrogenic Na*/HCOQ, 


cotransporters and, 716-17 


Insulin 
sodium channels in alveolar 
epithelial cells and, 648 
Interaural intensity differences 
timing in auditory brainstem 
and, 504-5 
Interaural time differences 
timing in auditory brainstem 
and, 502-3 
timing of synaptic transmission 
and, 521-37 
Intercellular channels 
connexin functions in vivo and, 
283 
Intermediate cells 
taste transduction and, 876 
Internalization 
cardiovascular system 
G-protein-coupled 
receptors and, 169 
Interneurons 
ascending and descending 
enteric neurons and intestinal 
motility, 117-37, 124 
history of research, 6 
Interstitial cells of Cajal 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 


ionic conductances and, 45-79 
smooth muscle 
excitation-contraction and 
91 
Intestinal motility 
enteric nervous system and, 
107, 433,137 
Intestines 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Intracellular fusion events 
regulated exocytosis 
reconstitution and, 777-98 
Intracortical synchrony 
visual system and, 444-46 
Intraretinal synchrony 
visual system and, 439-44 
Intrinsic primary afferent neurons 
(IPANS) 
enteric neurons and intestinal 
motility, 117-37 
Intrinsic reflexes 
enteric neurons and intestinal 
motility, 120-21 
Invertebrates 
reconstitution of regulated 
exocytosis and, 794-98 
timing of synaptic transmission 
and, 521-37 
In vitro membrane fusion 
regulated exocytosis 
reconstitution and, 777-98 
Inwardly rectifying channels 
ATP-sensitive K* channels 
337-56 
ionic conductances in gut 
smooth muscle and, 74-75 
Inward rectifier gene family 
electrical rhythmicity in 
gastrointestinal muscles 
and, 34-35 
Ion channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19 
hair cell tuning and, 817-18 
ionic conductances in 
smooth muscle ar 
natriuretic peptide secretion by 
heart and, 193 
nociception and, 835-50 
smooth muscle 


t 


45-79 


1¢ 


excitation-contraction ar 
85-96 

taste transduction and, 873 

Ionic conductances 

in gastrointestinal smooth 
muscles and interstitial 
cells of Cajal 

acetylcholine, 62 


SUBJECT INDEX 913 


ATP-sensitive K* channels, 
74-75 
A-type K* channels, 68-70 
BK channels, 72-73 
blockers, 61 
Ca?+-activated Cl- 
channels, 56-57 
Ca?*-activated K* channels, 
70-74 
calcium channels, 46-55, 
61-62 
calcium dependence, 72 
cAMP, 51-52 
channel classification, 46-47, 
56, 59, 63-64, 68, 74-75 
channel structure, 47-48, 53, 
56, 59-60, 64, 69, 71, 
74-75 
chloride/anion channels, 
55-59 
Cl~ channels, 55-59 
delayed rectifier K* 
channels, 63-68 
fenamates, 67 
fluoxetine, 67 
G proteins, 62 
IKc, channels, 73-74 
introduction, 45-46 
inwardly rectifying K* 
channels, 74-75 
ionic currents in intersitial 
cells of Cajal, 77-79 
K* channels, 63-75 
low-molecular-weight 
oxides, 67-68 
L-type calcium channels, 
7-53 
Na* channels, 75-77 
nonselective cation channels, 
59-63 
pH, 51, 62-63 
phosphorylation, 51-52, 67 
regulatory mechanisms, 
52-53 
rundown, 50-51 
second messenger-regulated 
Cl~ channels, 57-58 
single channel conductance, 
48-75 
SKc, channels, 73-74 
T-type calcium channels, 
53-55 
vasoactive intestinal 
polypeptide, 67 
voltage dependence, 72-73 
voltage-regulated Cl~ 
channels, 57-58 
volume-regulated Cl~ 
channels, 58-59 
whole-cell current kinetics and 
regulation, 48-77 





914 SUBJECT INDEX 


Ischemia-hypoxia 
natriuretic peptide secretion by 
heart and, 200-1 
Ischemic episodes 
myocardial 
cardiac pain mechanisms 
and, 143-60 
Isoproterenol 
enteric neurons and intestinal 
motility, 126 
taste transduction and, 880 


J 


Jaw pain 
cardiac pain mechanisms and, 
143, 155 
Jejunum 
electrical rhythmicity in 
gastrointestinal muscles 
and, 24-25, 30 


K 


K* channel/receptor complexes 
ATP-sensitive, 337-56 
K* channels 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
hair cell tuning and, 809-28 
ionic conductances in gut 
smooth muscle and, 63-75 
smooth muscle 
excitation-contraction and, 
92-93, 95 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
taste transduction and, 877-87 
a-Ketoglutarate 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Kidney inner medullary collecting 
duct 
aquaporin2 water channel 
trafficking and, 683-94 
Kidneys 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
endothelin pathophysiology in 
cardiovascular system and, 
403-6 
preproadrenomedullin-derived 
peptides and, 363-83 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 


Kinetics 
hair cell tuning and, 809-28 
ionic conductances in gut 
smooth muscle and, 
48-77 
smooth muscle 
excitation-contraction and, 
99 
vertebrate olfactory 
transduction and, 857-69 
Klebsiella pneumoniae 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 674 
Knockouts 
genetic 
ATP-sensitive K 
and, 351 
connexin functions in vivo 
and, 283 
sodium channels in alveolar 
epithelial cells and, 627-53 
vertebrate olfactory 
transduction and, 857-69 
Krebs cycle intermediates 
Na-coupled transporters and, 
663-79 


channels 


L 


Laminin 
smooth muscle 
excitation-contraction and, 
89 
Lamprey nervous system 
history of research, 11 
Large intestine 
electrogenic Na~/HCO, 
cotransporters and, 
699-719 
Large-scale evolution 
heat-shock proteins and, 265 
Large spherical bushy cells 
timing in auditory brainstem 
and, 502-3 
Latencies 
timing in bat auditory system 
and, 457-72 
Lateral geniculate nucleus (LGN) 
synchronous activity in visual 
system and, 435-50 
Lateral lemniscus 
timing in auditory brainstem 
and, 497-511 
Lateral superior olive 
timing in auditory brainstem 
and, 505-7 
Left heart failure 
pulmonary blood-gas barrier 
and, 543-69 


Lepidosiren spp. 


vertebrate lung evolution and, 


573, 580-81 
Lepisosteus spp. 


vertebrate lung evolution and, 


578-81 
Leukotrienes 


cardiac pain mechanisms and, 


147 
Li? 


sodium-coupled transporters for 
Krebs cycle intermediates 


and, 663-79 
Ligand-binding sites 
smooth muscle 


excitation-contraction and, 


93 
Ligands 
activating 


cardiovascular system 
G-protein-coupled 
receptors and, 169 


Limulus 


history of research, 


Linkage analysis 


8 


airway responsiveness in mice 


and, 593-21 


Lipid bilayers 


sodium channels in alveolar 


epithelial cells and, 627 


Lithobius spp 


heat-shock proteins and, 250 


Liver 


53 


connexin functions in vivo and, 


296-97 


Loading 


synaptic vesicle function and, 


762 


Localized intracellular Ca? 


signaling in muscle 


calcium sparks and quarks 


aim of review, 312 


Ca? 


signals can be 


specifically targeted inside 


cells, 313 


Ca?+ 


events of cardiac 


excitation-contraction 


coupling, 318-20 


excitation-contraction 
coupling defined as spark 


tr r probability, 318 


sparks as fundamental 


information encoding with 


Ca-* signals, 312 


initial characterization of 
Ca-~ sparks in cardiac 


myocytes, 316-18 


new hypothesis, 326 


new paradox, : 


2575 


outlook, 32 
overview, 329 


32 


29 


26 


ey 





paradox in c Ca 
signaling, 313-16 
ryanodine receptors 
for Ca 


skeletal muscle 


required 

spark, 320-22 

neration of 
Ca* sparks 322-23 

spark amplitude, 319 

spark decay, 319-20 

termination of ¢ 


during Ca- 


unifying hypothesis fc 


Ca° relez 
muscle incorporé 
quarks and Ci 
39327 
ion channels and 
acid-sensing ion chi 
841-43 
acute modulation, 845-46 
ancillary subunits, 850 
ATP. gated 
838-41 
capsaicin f 
chronic inflamm 
848-49 
complete 
84748 
introduction, 835 
Na™~ channels a 
843-46 
nerve injury, 847 
partial nerve tr 
847-48 
peripheral nerve 
849 
temperature sensat 


836-38 


chan 
Loricaria spp 
vertebrate lung evolut 
S80 
Low-frequency sound 
timing in auditory | 


1d, SUL 


L-type Ca-* chann 
calcium quarks 
muscle, 31] 
ionic conductz 
smooth muscle ar 


smooth muscle 


Lumen 


enteric neurons ¢ 
motility, 117 
Lungs 
airway responsi\ 
and, 593-621 


} j 


pulmonary blood- 


d. 543-69 


SUBJECT INDEX 915 


sodium channels in a synaptic vesicle function and, 
763-67 
Membrane potentials 
taste transduction and, 877 
Membrane transporters 


epithelial cells and 
vertebrate 
evolution of, $ 
Lycopersicon spp 
heat-shock proteins and, 2 aquaporin2 water channel 
trafficking and, 683-94 
Mendelian models 
airway responsiveness in mice 
and, 609-11 
Mesenchymal stem cells 


I ysophosphatides 
reconstitution of regu 
exocytosis and, 7 
Lysosomes 
history of research, | 
myoblast cell grafting into heart 
M muscle, 232 
7 Mesiofrontal cortex 
cardiac pain mechanisms and, 
Macromolecular machines 143 
Messenger RNA (mRNA) 
electrogenic Na*/HCO; 
cotransporters and, 
699-719 
ir cell tuning and, 809-28 
MRI) sodium channels in alveolar 
cardiac pain mechanisms epithelial cells and, 
159 627-53 
Metabolism 
gonadal development a ATP-sensitive K* channels and, 
417-29 337-56 


hair cell tuning and, 825 


synaptic vesicle func 
153-72 

agnesium 

taste transduction and, 884 


agnetic resonance 1ma 


Mammals 


2 polyphosphoinositide 
regulated exocytosis 
reconstitution and, 781-82 
timing in bat auditory Methylxanthines 
and, 457-72 taste transduction and, 884 
Marrow stromal cells Microevolutionary variation 
heat-shock proteins and, 261-63 


Microvilli 


myoblast cel 


muscle and, 22 


myoblast cell grafting 
muscle, 232 
Mechanical tuning vertebrate olfactory 
transduction and, 860 
809-28 Midbrain 


mechanosensory hair 


Mechanoreceptive receptors timing in bat auditory system 
and, 457-72 
143 Mineralocorticoids 
sodium channels in alveolar 
epithelial cells and, 627-53 


leus of trapezoic Mitochondria 


cardiac pain mecnanis 


Mechanosensory hair cel 


tuning and, 809-28 


smooth muscle 
, 505 excitation-contraction and, 
88, 102 


n auditory bra 


Medial superior olive 
timing in auditory bra Mitral stenosis 
503-4 pulmonary blood-gas barrier 
and, 543-69 
Molecular chaperonses 


stress response and, 243-67 


Medulla 
cardiac pain mechan 
143, 152 


Mega 


vertebrate lung evolutic 


Monaural nuclei 
timing in auditory brainstem 
581 and, 507-9 
Monosodium glutamate (SG) 
synaptic vesicle cycling taste transduction and, 874 
726-37 Motilin 


pS Spp 


Membrane capacitance 


smooth muscle 
excitation-contraction and, 


reconstitution < 17 92 


1e fusion 


ated exocytosis 





916 


Motility patterns 
enteric neurons and intestinal 
motility, 117-37 
Motoneurons 
muscle 
enteric neurons and intestinal 
motility, 117-37 
history of research, 6 
taste transduction and, 875 
Motor cortex localization 
history of research, 8 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
Motor systems 
timing in bat auditory system 
and, 457-72 
Multielectrode arrays 
synchronous activity in visual 
system and, 435, 450 
Multiple transduction pathways 
vertebrate olfactory 
transduction and, 
857-69 
Muscarinic receptors 
cholinergic 
cardiovascular system 
G-protein-coupled 
receptors and, 169 
smooth muscle 
excitation-contraction and, 
94-98 
Muscle 
calcium sparks and quarks, 
311-29 
gastrointestinal 
electrical rhythmicity and, 
19-37 
heart 
myoblast cell grafting into, 
219-35 
intestinal 
enteric neurons and intestinal 
motility, 117-37 
localized intracellular Ca?* 
signaling and, 311-29 
smooth 
excitation-contraction 
coupling and, 85-104 
Muscle spindles 
history of research, 1-16 
Mutations 
connexin functions in vivo and, 
283 
Myenteric ganglia 
enteric neurons and intestinal 
motility, 117-37 
Myoblast cell grafting 
into heart muscle 
arterial delivery of 
myoblasts, 228-31 


SUBJECT INDEX 


augmenting cell number in 
heart, 224-33 
cell biology, 221-24 
clinical implications, 233-35 
congestive heart failure, 
220-21 
developmental biology, 
221-24 
differentiation of implanted 
cells, 229 
electromechanical coupling 
of implanted cells, 230-31 
functional effects of 
myoblast grafting, 231 
genetic alteration of cells and 
environment, 234 
grafting, 226-32 
implanted cells as platform 
for protein delivery, 
233-34 
introducing new cells into 
cardiac environment, 
226-33 
introduction, 220 
mammalian muscle, 225 
marrow stromal cells, 232 
mesenchymal stem cells, 
232 
methods to deliver cells in 
clinical setting, 234-35 
possible targets for 
transdifferentiation, 225 
proliferation of 
cardiomyocytes in situ, 
225-26 
putative electrical coupling 
when C2C12 myoblasts 
are delivered via arterial 
circulation, 230-31 
skeletal myoblasts, 227-32 
skeletal myogenesis, 222 
slow-twitch phenotype, 
229-30 
stem cells, 221-32 
transdifferentiation, 224-25 
transmural delivery of 
myoblasts, 228-29 
unanswered questions, 
231-32 
urodele muscle, 224—25 
vertebrate heart formation, 
222-24 
Myocardial hypoxia 
vertebrate lung evolution and, 
573-88 
Myocardial ischemia 
cardiac pain mechanisms and, 
143-60 
Myocardial sodding 
myoblast cell grafting into heart 
muscle and, 235 


Myocytes 
calcium quarks and sparks in 
muscle, 311-29 
Myogenesis 
skeletal 
myoblast cell grafting into 
heart muscle and, 222 
Myosin 
smooth muscle 
excitation-contraction and, 
87, 94 
Mytilus spp. 
heat-shock proteins and, 262 


N 


Na* channels 
alveolar epithelial cells and, 
627-53 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
history of research, |i 
ion channels of nociception and, 
835-50 
ionic conductances in gut 
smooth muscle and, 
75-77 
smooth muscle 
excitation-contraction and, 
93-94 
taste transduction and, 877-78 
Na*/HCO, cotransporters 
electrogenic 
Ambystoma spp., 702-3 
amino acid sequence, 703-5 
antibody localization, 
717-18 
cDNA, 702-16 
cloning, 700-7, 710-12, 
714-16 
diagnostic assay for 
electrogenic Na*/HCO, 
cotransport, 702 
expression cloning strategy, 
701 
genes, 714-16 
HCO, dependence, 713 
heart, 715 
in situ hybridization, 
716-17 
introduction, 700 
kidney, 715 
modes of cotransport, 707-9 
mRNA, 716-18 
Na* dependence, 712 
Northern analysis, 716 
overview, 718-19 
pancreas, 715 
pH; dependence, 713-14 





physiologicai family of 
HCO, cotransporters, 
700-1 
physiology of NBC, 707-14 
prostate, 715 
protein characteristics, 
702-4, 706-7 
stoichiometry, 709-10 
superfamily characteristics, 
705-7 
voltage dependence, 714 
Na-coupled dicarboxylate 
transporters 
Krebs cycle intermediates and 
cation channels, 665-66, 669 
cloning, 671-74 
distribution, 666-70 
electrogenicity, 666 
electrophysiology, 677-79 
functional characterization, 
664-70 
future research, 679 
high-affinity transporters, 
668-70 
intermediate-affinity 
transporters, 667-68 
introduction, 663 
lithium, 666 
low-affinity transporters, 
664-67 
molecular studies, 671-79 
NaDC-1, 671-79 
NaDC-| related family 
members, 675-76 
regulation, 670-71 
structure-function studies, 
676-77 
substrates, 669 
NaDC-1 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Natriuresis 
preproadrenomedullin-derived 
peptides and, 363-83 
Natriuretic peptide 
cardiac secretagogues 
angiotensin II, 196-97 
calmodulin, 209-10 
calmodulin kinase, 209-10 
cAMP, 209 
endothelins, 197-98 
hemodynamic factors, 
194-96 
hormonal factors, 201-3 
inositol triphosphate, 206-9 
intracellular calcium 
homeostasis, 204-6 
intracellular signaling 
mechanisms, 204—10 
introduction, 193-94 


ischemia-hypoxia, 200-1 
miscellaneous stimuli, 202 
neurohumoral factors, 
199-200 
protein kinase C, 206-9 
vasoactive agents, 196-99 
Natural sweeteners 
taste transduction and, 886-88 
NBC proteins 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
N-best fibers 
taste transduction and, 883 
Neck pain 
cardiac pain mechanisms and, 
143, 155 
Necrosis 
myoblast cell grafting into hea 
muscle and, 219-35 
Neoceratodus spp. 
vertebrate lung evolution an 
574, 579-81 
Nerves 
cardiac pain mechanisms and 
143 
ion channels of nociception and 
847, 849 
regulated exocytosis 
reconstitution and, 
777-98 


synaptic mechanisms for coding 
timing in auditory neurons, 


477-91 
taste transduction and, 875 
N-ethylmaleimide-sensitive factor 
(NSF) 
regulated exocytosis 
reconstitution and, 782 
Neural computation 
timing in bat auditory system 
and, 457-72 
Neural inhibition 
timing in bat auditory systen 
and, 461 
Neural integration 
enteric neurons and intesti 
motility, 117-137 
Neurohumoral factors 
natriuretic peptide secretion by 
heart and, 199-200 
Neuromuscular transmission 
diseases involving, 4—5 
Neurons 
enteric 
intestinal motility and, 
117-37 


ion channels of nociception and, 


835-50 
sympathetic chain 
history of research, 1 1 


SUBJECT INDEX 


917 


synaptic vesicle cycling and, 
725-47 
synchronous activity in visual 
system and, 435-51 
timing in bat auditory system 
and, 457-72 
timing of synaptic transmission 
and, 521-37 
Neuropathies 
demyelinizing 
connexin functions in vivo 
and, 283 
Neurotransmitters 
ion channels of nociception and, 
835-50 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
synaptic vesicle function and, 
753-72 
taste transduction and, 873-94 
N-glycosylation 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Ni** 
smooth muscle 
excitation-contraction and, 
91 
Nicardipine 
enteric neurons and intestinal 
motility, 126 
Nicotine 
taste transduction and, 884 
Nifedipine 
smooth muscle 
excitation-contraction and, 
91 
Nitric oxide 
smooth muscle 
excitation-contraction and, 
95, 101 
sodium channels in alveolar 
epithelial cells and, 
627-53 
Nitric oxide synthase 
enteric neurons and intestinal 
motility, 127 
Nitrogen 
sodium channels in alveolar 
epithelial cells and, 628 
NMDA 
synaptic mechanisms for coding 
timing in auditory neurons, 
480-81 
taste transduction and, 889 
Nociception 
cardiac 
pain mechanisms and, 
147-48, 157-60 
history of research, 8 





918 


Nociceptor-specific Na* Ca~* 
channels 


ion channels of nociception and, 


835-50 
Nonconventional taste stimulus 
taste transduction and, 873, 
889-90 
Nonselecive cation channels 
ionic conductances in gut 
smooth muscle and, 59-63 
Nonsyndromic deafness 
connexin functions in vivo and, 
289-91 
Nonterminal measurements 
airway responsiveness in mice 
and, 593-621 
Norepinephrine 
taste transduction and, 880 
Northern analysis 
electrogenic Na*/HCO, 
cotransporters and, 716 
Noxious cardiac information 
cardiac pain mechanisms and, 
150-51 
Noxious stimuli 


ion channels of nociception and, 


835-50 
Nuclei of the lateral lemniscus 
timing in bat auditory system 
and, 457-72 
Nucleotide-gated channels 
cyclic 
vertebrate olfactory 
transduction and, 857-69 
Nucleus 
cell 
smooth muscle 
excitation-contraction and, 
88 
Nucleus magnocellularis neurons 
timing in auditory brainstem 
and, 502-3 
Nucleus tractus solitarius 
cardiac pain mechanisms and, 
143 


O 


Occlusion mechanics 
airway responsiveness in mice 
and, 600-1 
Octopus cells 
timing in auditory brainstem 
and, 508-9 
Odorant responses 
vertebrate olfactory 
transduction and, 857-69 
Oleic acid 
reconstitution of regulated 
exocytosis and, 798 


SUBJECT INDEX 


Olfactory transduction 
vertebrate 
anatomy of olfactory 
epithelium, 857—59 
cyclic AMP cascade 
excitatory transduction 
mechanism, 861, 863 
gaseous second messengers, 
863-64 
introduction, 857 
multiple transduction 
mechanisms, 859-61 
odorant response suppression 
by odorants, 868 
single odorant molecule 
detection, 866-68 
slow-gating kinetics of cyclic 
nucleotide-gated ion 
channels, 865-66 
suppression of odorant 
responses by odorants, 
868-69 
Oocytes 
regulated exocytosis 
reconstitution and, 777-98 
Optical monitoring 
of endocytosis 
synaptic vesicle cycling and, 
745-46 
Orally active nonpeptide 
antagonists 
endothelin pathophysiology 
and, 398 
Organelles 
synaptic vesicle function and, 
753-72 
Oscillations 
synchronous activity in visual 
system and, 435-36 
447-50 
Ouabain 
natriuretic peptide secretion by 
heart and, 203 
taste transduction and, 880 
Outer hair cells 
mammalian 
hair cell tuning and, 825-27 
Ovaries 
gonadal development and, 
417-29 
Overinflation 
of lungs 
pulmonary blood-gas barrier 
and, 543-69 
Oxides 
low-molecular-weight 
ionic conductances in gut 
smooth muscle and, 67-68 
Oxygen 
sodium channels in alveolar 
epithelial cells and, 627-53 


vertebrate lung evolution and, 
573-88 


P 


Pacemaker cells 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
Pain 
cardiac 
mechanisms of, 143-60 
ion channels and, 835-50 
Pancreas 
electrogenic Na~/HCO, 
cotransporters and, 
699-719 
regulated exocytosis 
reconstitution and, 791-93 
Pancreatic B-cells 
ATP-sensitive K 
351 


channels and, 


Parasitic environment 
heat-shock proteins and, 
Passive listening 
timing in bat auditory system 
and, 459 
Passive resonance 
of hair bundle 
hair cell tuning and, 818-20 
Patch-clamp technique 
ionic conductances in gut 
smooth muscle and, 45-79 
sodium channels in alveolar 
epithelial cells and, 627-53 
synaptic vesicle cycling and 
725-47 
taste transduction and, 892 
Peptide antagonists 
endothelin pathophysiology in 
cardiovascular system and, 
397-98 ; 
Perception 
synchronous activity in visual 
system and, 435-36 
Periodic feequency 
timing in bat auditory system 
and, 457-72 
Peripheral neuropathy 
human 
connexin functions in vivo 
and, 291-94 
Peripheral sensory sites 
ion channels of nociception and, 
835-50 
Peripheral taste system 
taste transduction and, 875-76, 
891-93 
Permeabilized cells 
regulated exocytosis 


reconstitution and, 777 





Peroxynitrite 
sodium channels in alveolar 
epithelial cells and, 628, 
648-52 
Persistent hyperinsulinemic 
hypoglycemia of infancy 
(PHHI) 
familial 
ATP-sensitive K 


and, 350 


channels 


Pertussis toxin 
smooth muscle 
excitation-contraction and, 
94 
pH 
electrogenic Na*/HCO 
cotransporters and, 
699-719 
history of research, 12 
ionic conductances in gut 
smooth muscle and, 51, 
62-63 
taste transduction and, 882-83 
Phase-locking 
timing in auditory brainstem 
and, 497-511 
Phasic synapses 
synaptic vesicle cycling and, 
736-37 
Phenotype 
disease 
connexin 
functions in vivo and 
295 
gonadal development and, 
417-29 
myoblast cell grafting into heart 
muscle and, 229-30 
Phosphatidic acid 
smooth muscle 
excitation-contraction and, 
94 
Phosphodiesterase 
taste transduction and, 
884-85 
Phospholamban 
myoblast cell grafting into heart 
muscle and, 229-30 
smooth muscle 
excitation-contraction 
88 
Phospholipase 


and, 


electrical rhythmicity it 
gastrointestinal muscles 
and, 31 

Phospholipase C (PLC) 

smooth muscle 
excitation-contraction and 
86, 89, 94-95, 102 

vertebrate olfactory 
transduction and, 860-61 


SUBJECT INDEX 919 


Phosphorylation ylyspermy 
aquaporin2 water channe 
trafficking and, 683 


cardiovascular system 


regulated exocytosis 
reconstitution and, 777-98 
ositive-feedback process 
G-protein-coupled smooth muscle 
receptors and, 169, excitation-contraction and, 
ionic conductances in gu 99 
smooth muscle and ositron emission tomography 
(PET) 
liac pain mechanisms and, 
143. 159-60 


(synaptic targets 


smooth muscle 
excitation-contractio 
86-87, 92. 94-95, 103 Po 


sodium channels in alve uming of synaptic transmission 


epithelial cells and and, 521-3 


649-50 inslational regulation 
jium channels in alveolar 
epithelial cells and, 645-48 


tassium channel/receptor 


Photoreceptors 
history of research, 8 
Physiological temperature 
timing of synaptic trans complexes 
and, 521-37 ATP-sensitive, 337-46 
Piabucina spp issium channels 


vertebrate lung evolutic liac pain mechanisms and, 


581 148 


Pituitary hair cell tuning and, 809-28 


preproadrenomedullin-de ic conductances in gut 
peptides and, 363 smooth muscle and, 63-75 
PKG phosphorylation 


sodium channels in z 


reproadrenomedullin-derived 
peptides and, 363-83 
epithelial cells and mooth muscle 


Plasmalemma excitation-contraction and, 


smooth muscle 92-95 
excitation-contract ynapt 


85-104 


Plasma membrane 


ic mechanisms for coding 
timing in auditory neurons, 
77-91 

isduction and, 877- 
887 


4 
regulated exocytosis 
reconstitution and 
sodium-coupled transpo tassium chloride 
Krebs cycle intermed aste transduction and, 884 
79 resy! 


and, 663 tic nerve terminals 


Plasticity yn channels of nociception and, 
peripheral taste system 835-50 
taste transduction and egulated exocytosis 


891-93 reconstitution and, 777-98 


synaptic mechanisms for c naptic neurotransmitter 
timing in auditory elease 


4 91 vesicle function and, 


Platelet-activating factor (PA 3-72 
natriuretic peptide secre Presynaptic receptors 
heart and, 203 
Poecilioy 


heat-shock proteins and 


aptic mechanisms for coding 
timing in auditory neurons, 
490-9] 


sis SDP 
Polygenic models -resynaptic waveforms 
airway responsiveness ng of synaptic transmission 
id, 611-16 and, 521-37 
Polyphosphoinositide Pr ry tastes 
metabolism channels and, 873 
regulated exocytosis 
ted exocytosis 
reconstitution and, 781-83 
yadrenomedullin (N-terminal 20 
peptide (PAMP) 


reconstitution and 
Da hung 5 
Polypterus spp 
vertebrate lung evolutic 


578, 581 





920 


and control of fluid and 
electrolyte homeostasis, 
363-83 
Prokaryotes 
exceptional 
heat-shock proteins and, 264 
Proline 
taste transduction and, 888 
Propranolol 
taste transduction and, 880 
Propulsive motility 
enteric neurons and intestinal 
motility, 117-37 
Prostaglandin E, (PGE1) 
cardiac pain mechanisms and, 
147 
Prostaglandins 
cardiac pain mechanisms and, 
147 
natriuretic peptide secretion by 
heart and, 193 
Prostate 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Protein delivery 
implanted cells as platform for 
myoblast cell grafting into 
heart muscle and, 233-34 
Protein denaturation 
heat-shock proteins and, 243-67 
Protein distribution 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Protein folding 
heat-shock proteins and, 243-67 
Protein kinase A (PKA) 
smooth muscle 
excitation-contraction and, 
96 
Protein kinase C (PKC) 
natriuretic peptide secretion 
regulation and, 206-9 
smooth muscle 
excitation-contraction and, 
94, 96 
Protein kinase inhibitor (PKI) 
taste transduction and, 887 
Protein kinases 
aquaporin2 water channel 
trafficking and, 683-94 
cardiovascular system 
G-protein-coupled 
receptors and, 169, 174-80 
smooth muscle 
excitation-contraction and, 
85 
Proton-gated channels 
ion channels of nociception and, 
835-50 


SUBJECT INDEX 


Protons 
taste transduction and, 882-84 
Protopterus spp. 
vertebrate lung evolution and, 
573, 576-77, 580-81 
Proximal somatic involvement 
cardiac pain mechanisms and, 
153 
“Puffs” 
smooth muscle 
excitation-contraction and, 
103 
Pulmonary blood-gas barrier 
components, 544-49 
dilemma of, 559-60 
failure, 553-59 
history, 544 
remodeling of pulmonary 
capillaries, 564-69 
strength, 549-53 
stress failure, 560-64 
structure, 544-49 
Pulmonary hypertension 
endothelin pathophysiology in 
cardiovascular system and, 
391, 405-6 
Purinoreceptors 
smooth muscle 
excitation-contraction and, 
93 


Q 


Quantal events 
smooth muscle 
excitation-contraction and, 
99, 102 
synchronous activity in visual 
system and, 439 
Quarks 
calcium 
localized intracellular 
calcium signaling in 
muscle and, 311-29 
Quinine 
electrical rhythmicity in 
gastrointestinal muscles 
and, 30 
taste transduction and, 884, 886 


R 


rab proteins 
regulated exocytosis 
reconstitution and, 786-87 
synaptic vesicle function and, 
753-72 
Rapidly fluctuating sounds 
timing in auditory brainstem 
and, 497-511 


Reabsorption 
aquaporin2 water channel 
trafficking and, 683-94 
Receptor antagonists 
endothelin pathophysiology 
and, 391, 397-98 
Receptors 
ATP-sensitive K* channels and, 
337-56 
calcium quarks and sparks in 
muscle, 320-22 
cardiac pain mechanisms and, 
143 
cardiovascular system 
G-protein-coupled 
receptors and, 169-85 
endothelin pathophysiology 
and, 391, 395-97 
ion channels of nociception and, 
835-50 
muscle 
history of research, 11] 
preproadrenomedullin-derived 
peptides and, 368-69 
smooth muscle 
excitation-contraction and, 
85-103 
somatic sensory 
history of research, 16 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
taste transduction and, 873-94 
Receptor sensitization 
cardiac pain mechanisms and, 
147-48 
Reconstitution 
regulated exocytosis, 777-98 
Recruitment process 
calcium quarks and sparks in 
muscle, 311-29 
Reflexes 
enteric neurons and intestinal 
motility, 117-37 
Regeneration 
cardiac 
myoblast cell grafting into 
heart muscle and, 219-35 
Regulated exocytosis 
reconstitution 
in cell-free systems 
ATP, 780-96 
Ca?* , 780-81, 795-96 
Ca?*+-binding proteins, 
784-85 
exocytotic membrane fusion 
in vitro, 790-98 
fusion reaction, 796-98 
future research, 798 
G proteins, 785-89 
GTP analogs, 785-86 





SUBJECT INDEX 921 


taste transduction and, 873, 888 
vertebrate olfactory 
transduction and, 857-69 


787-88 7 
introduction, 777 Rundown Secretomotor reflexes 
ionic conductances in g 


Ribbon-type synapses 


synaptic vesicle cycling ar 


GTPases, 785-89 


heterotrimeric GTPases 


a 


intrinsic 
mammalian s\ ; smooth muscle and, 50- enteric neurons and intestinal 
791-94 Ryanodine receptor motility, 136-37 
methodological calcium quarks and spar 
790-9 | muscle, 320-22 regulated exocytosis 
reconstitution and, 777-98 
excitation-contrac -reinforcing assemblies 
V-ethylmaleimide-sensitive 89, 99-102 enteric neurons and intestinal 
factor, 782 motility, 117-37 
pancreatic zymogen g “ S nescence 
or [ heat-shock proteins and, 257 
membranes nsory endings 
permeabilized cells, 78( t transduction and cardiac pain mechanisms and, 
14546, 148-50 


haromyces spp 


invertebrate systen 
Secretory vesicles 


considerations 
smooth muscle 


miscellaneous protei 


83 


Saccharin 


polyphosphoinositide 1 
nsory physiology 

taste transduction and, 873-94 
snsory terminals 

muscle spindle 


history of research, 15 


1¢a 


metabolism, 781 heat-shock proteins and 
priming of exocytos i 
781-83 inhibition of intake 
rab proteins reproadrenomedul 
sea urchin e derived peptides 
SNARE proteins, 783-84 363-8 nsory transduction 
stages of exocytosis natriuretic peptide sect enteric neurons and intestinal 
heart and, 193 motility, 117-37 
preproadrenomedullin-derived 
peptides and, 363, 383 
il connections 
rENat cardiovascular sys veen assemblies of neurons, 
enteric neurons and 


sodium channels in alveolar 2 
| intestinal motility, 134-35 


iste transduction and 
880-93 
arafotoxins 


natriuretic peptide secret 
in pathophysic 


Nneart and, £05 


epithelial 
627-53 t 1 erine 
Renal blood flow a iquaporin2 water channel 
preproadrenomedullin-derived trafficking and, 689-90 
363 oplasmic reticulum rotonin 
Renal diseases calcium quarks and spat te transduction and, 879 
I >, 311-29 ex determination 
idal development and, 
417-29 
ual dimorphism 
2onadal development and, 
417-29 
gene 
zonadal development and, 
7-29 


peptides ar 


endothelin 
smooth muscle 
excitation-contract 
Renal proximal tu 85, 99-103 
electrogenic Na *-45647 
cotransport transduction and, 
699-719 wann cell membrane 


h 


history of researct history of research, 6 


Repolarization 
Shaker gene 
7 electrical rhythmicity in 
gastrointestinal muscles 
and, 27-28 
transduction 
iquaporin2 water channel 
trafficking and, 683-94 
calcium quarks and sparks in 


muscle, 311-29 


smooth muscle onstitution of regu 
excitalion-contra exocytosis and, 
90 Secondary active transporte 
1-coupled transp¢ 


Krebs cycle intert 
1, 663-79 


JI—DU and 


synchronous < 
system and, 4 
Retinal ganglion cells Second messenger-reg 
history of research, 5 I ] 

Reverse transcriptase-polyr ionic conductances in 
chain reaction (RT 


cardiovascular system 
G-protein-coupled 
gastrointestinal muscles cardiovascular system receptors and, 169-85 
G-protein-coupled endothelin pathophysiology 
and, 395-97 


PCR smooth muscle ar 


electrical rhythmicity Second messengers 


and, 30 
taste transduction and, 889 receptors and, 174-8 





922 


enteric neurons and intestinal 
motility, 117-37 
hair cell tuning and, 809-28 
natriuretic peptide secretion 
regulation and, 204—10 
smooth muscle 
excitation-contraction and, 
85-96 
taste transduction and, 873-94 
vertebrate olfactory, 857-69 
Silent nociceptors 
cardiac pain mechanisms and, 
147-48 
Single channel conductance 
ionic conductances in gut 
smooth muscle and, 
48-75 
Single-odorant molecules 
vertebrate olfactory 
transduction and, 857-69 
Single spindle sensory axons 
history of research, 4-6 
Site-directed mutagenesis 
ATP-sensitive K* channels and, 
351-53 
SITS 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
SKc, channels 
ionic conductances in gut 
smooth muscle and, 
73-74 
Skeletal muscle 
myoblast cell grafting into heart 
muscle and, 219 
Skeletin 
calcium sparks and quarks, 
311-29 
localized intracellular Ca?* 
signaling and, 311-29 
smooth muscle 
excitation-contraction and, 
89 
slo gene 
hair cell tuning and, 809, 
814-17 
SLOW action potentials 
taste transduction and, 879 
Slow endocytosis 
synaptic vesicle cycling and, 
742-43 
Slow-gating kinetics 
vertebrate olfactory 
transduction and, 857-69 
Small intestine 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
enteric neurons and intestinal 
motility, 117-37 


SUBJECT INDEX 


Smooth muscle cells 
myoblast cell grafting into heart 
muscle and, 219-35 
Slow-twitch phenotype 
myoblast cell grafting into heart 
muscle and, 229-30 
Slow wave activity 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
smooth muscle 
excitation-contraction and, 
86, 89, 91 
Small motor axons 
history of research, 4—5S 
Smooth muscle 
electrical rhythmicity in 
gastrointestinal muscles 
and, 19-37 
excitation-contraction 
contraction coupling and, 
85-104 
gut 
interstitial cells of Cajal and, 
45-79 
SNARE proteins 
regulated exocytosis 
reconstitution and, 783-84 
Sodium channels 
alveolar epithelial cells and, 
627-53 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 


ion channels of nociception and, 


835-50 
ionic conductances in gut 
smooth muscle and, 75-77 
smooth muscle 
excitation-contraction and, 
93 
taste transduction and, 877-78 
Sodium chloride 
taste transduction and, 874, 
880-83, 891-93 
Sodium-coupled transporters 
Krebs cycle intermediates and, 
663-79 
Sodium nitroprusside 
smooth muscle 
excitation-contraction and, 
101 
Sodium/potassium pump 
history of research, 11 
Somatic involvement 
cardiac pain mechanisms and, 
153 
Somatic sensory receptors 
history of research, 16 
Sound frequency 
hair cell tuning and, 809-28 


timing in auditory brainstem 
and, 497-511 
timing in bat auditory system 
and, 457-72 
timing of synaptic transmission 
and, 521-37 
Sour stimuli 
taste transduction and, 873-74 
Sparks 
calcium 
smooth muscle 
excitation-contraction and, 
85, 87, 96-97, 99 
Specialization 
timing of synaptic transmission 
and, 521-37 
Spermophilus spp. 
heat-shock proteins and, 249 
Sperm-triggered barrier deposition 
regulated exocytosis 
reconstitution and, 777-98 
Sphenodon spp. 
vertebrate lung evolution and, 
583 
Spinal cord reflexes 
cardiac pain mechanisms and, 
143, 149-57 
flexes 
history of research, 5 
Spindles 
muscle 
history of research, 1, 4-5, 
8-9, 11, 15-16 
Spinothalamic tract (STT) cells 
cardiac pain mechanisms and, 
143, 150-55 
Spontaneous transient inward 
currents (STICs) 
smooth muscle 
excitation-contraction and, 
97, 104 
Spontaneous transient outward 
currents (STOCs) 
smooth muscle 
excitation-contraction and, 
85, 92, 96-97, 103-4 
SR calcium pump (SERCA) 
smooth muscle 
excitation-contraction and, 
88, 100, 102 
Stellate cells 
timing in auditory brainstem 
and, 507-8 
Stem cells 
myoblast cell grafting into heart 
muscle, 221, 232 
Stilbenes 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Stimulus-dependent synchrony 





synchronous activity in visual 
system and, 446-47 
visual system and, 435-36 
Stoichiometry 
electrogenic Na*/HCO, 
cotransporters and, 709 
Stomach 
electrogenic Na*/HCO, 
cotransporters and, 
699-719 
Stretch 
natriuretic peptide secretion by 
heart and, 193 
smooth muscle 
excitation-contraction and, 
93 
Stress failure 
pulmonary blood-gas barrier 
and, 543-69 
Stress response 
heat-shock proteins and 
molecular chaperones in, 
243-67 
Strychnine 
taste transduction and, 884 
Subhuman biology 
as term, 9 
Subplasmalemmal store sites 
smooth muscle 
excitation-contraction and, 
85 
Substance P 
cardiac pain mechanisms and, 
147-48 
Succinate 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Sucrose octacetate 
taste transduction and, 885 
Sulfolobus spp. 
heat-shock proteins and, 264 
Sulfonylurea receptors 
ATP-sensitive K~ channels and, 
342-55 
Supraspinal processing 
cardiac pain mechanisms and, 
157-60 
Sustentacular cells 
olfactory transduction and, 
857-69 
Sweet stimuli 
taste transduction and, 873-74, 
878, 885-88, 893 
Symbiosis 
heat-shock proteins and, 254-5 
Sympathetic afferent fibers 
cardiac pain mechanisms and, 
143 
Sympathetic chain neurons 
history of research, 11 


Sympathetic ganglia 
history of research, 8 
Sympathetic tone 
preproadrenomedullin-derived 
peptides and, 363, 382-83 
Synaptic delay 
timing of synaptic transmission 
and, 521-37 
Synaptic mechanisms 
for coding timing in auditory 
neurons 
AMPA receptors, 482-83 
auditory periphery, 488-89 
brainstem, 488-89 
calcium flux during 
transmission, 484-85 
excitatory synaptic potent 
479-85 
glutamate release modulated 
by presynaptic receptors 
490-91 
Ip, 488-89 
potassium currents shape 
synaptic response, 485-88 
receptor expression studies 
483-84 
short-term synaptic 
plasticity, 489-90 
synaptic morphology and 
timing, 478 
synaptic recordings, 479-82 
temporal code in audition 
477-78 
Synaptic ribbons 
synaptic vesicle cycling 
725-47 
Synaptic transmission 
enteric neurons and intest 
motility, 117-37 
timing of 
conduction delay, 523 
delay between calcium 
transients and postsyr 
conductance changes 
533-36 
introduction, 521-23 
overview, 537 
postsynaptic cell, 536-37 
presynaptic calcium e 
526-28 
presynaptic waveform, 
525-33 
spike generation, 536, 537 
Synaptic vesicle cycling 
electrophysiology of 
active zone architecture 
728-30 
*a-dependent and 
Ca-independent forms 
endocytosis, 743-45 
Ca?* buffers, 735-36 


SUBJECT INDEX 


923 


calcium-dependence of 
exocytosis in bipolar-cell 
terminals, 735-36 
capacitance measurements in 
bipolar cell terminals, 
728-37 
depletion of vesicle pools, 
731-35 
depression of capacitance 
jumps, 730-31 
dialysis, 735-36 
endocytosis, 726-28 
endocytosis in nerve 
terminals, 741-47 
exocytosis, 726-28 
fast endocytosis, 742-44 
flash photolysis, 735-36 
glutamate secretion from 
bipolar cell terminals, 
737-41 
introduction, 726 
membrane capacitance, 
726-37 
overview, 747 
phasic synapses, 736-37 
slow endocytosis, 742-43 
synaptic ribbons as output 
sites, 728-30 
tonic synapses, 736-37 
flicker-fusion endocytosis, 
746-47 
optical monitoring of 
endocytosis, 745-46 
Synapsins 
synaptic vesicle function and, 
768-69 
Synaptic vesicles 
genetics of function 
Ca** triggering of fusion, 
764-65 
core complex of membrane 
fusion, 763-64 
cysteine-string protein, 
767-68 
future research, 771-72 
introduction, 753-62 
loading synaptic vesicles 
with neurotransmitters, 
762 
membrane fusion, 764—67 
molecular anatomy, 755-62 
neurotransmitters, 753-55, 
762 
overview, 762-71 
rab3 protein, 765-67 
synapsins, 768-69 
synaptobrevin, 763 
synaptogyrin, 769-7 
synaptophysins, 769-71 
synaptotagmins, 764-65 
transporters, 762 





924 


Synaptobrevin 
synaptic vesicle function and, 
763 
Synaptogyrin 
synaptic vesicle function and, 
769-71 
Synaptophysins 
synaptic vesicle function and, 
769-71 
Synaptosomes 
history of research, 11 
Synaptotagmins 
synaptic vesicle function and, 
753-72 
Synchronous activation 
neuronal 
timing of synaptic 
transmission and, 521-37 
Synchronous activity 
visual system and 
anatomical divergence, 
437-46 
coherent oscillatons, 447-50 
common input, 437-46 
emergent synchrony, 447-48, 
450 
geniculate synchrony, 
440-44 
intracortical synchrony, 
444-46 
intraretinal synchrony, 
439-40 
introduction, 435-36 
retinal divergence, 440-44 
significance, 449-51 
stimulus-dependent 
synchrony, 446-47 


T 


Taste buds 
taste transduction and, 875 
Taste transduction 
cellular mechanisms of 

acids, 882-84 

action potentials in taste cell 
activity, 878-79 

activation of taste receptor 
cells, 876-77 

amino acids, 888-89 

artificial sweeteners, 886-88 

bitter compounds, 884-86 

cell types, 875-76 

fatty acids, 889-90 

functional anatomy of 
peripheral taste system, 
875-76 

introduction, 873-74 

location of taste receptor 
cells, 875 


SUBJECT INDEX 


membrane properties of taste 
receptor cells, 877-78 
natural sweeteners, 886-88 
neurotransmitter release, 
879-80 
nonconventional taste 
stimulus, 889-90 
overview, 893-94 
plasticity of peripheral taste 
system, 891-93 
salts, 880-82 
sodium chloride, 891-93 
specificity of taste receptor 
cells, 890-91 
taste receptor cells, 875-91 
T-cell costimulation 
airway responsiveness in mice 
and, 593-621 
Temperature 
heat-shock proteins and, 243-51 
Temporal coding 
audition and, 477-78 
timing in auditory brainstem 
and, 497-511 
Temporal patterns 
timing in auditory brainstem 
and, 497-511 
timing in bat auditory system 
and, 457-72 
Teratoma cells 
myoblast cell grafting into heart 
muscle and, 219-35 
Terminal experimental approaches 
airway responsiveness in mice 
and, 593-621 
Terrestrial temperature stress 
heat-shock proteins and, 
248-49 
Testes 
gonadal development and, 
417-29 
Tetraethylammonium 
electrical rhythmicity in 
gastrointestinal muscles 
and, 29-31 
smooth muscle 
excitation-contraction and, 
92 


Tetrodotoxin 


ion channels of nociception and, 


846-50 
smooth muscle 


excitation-contraction and, 


93 
Thalamus 
cardiac pain mechanisms and, 
143-60 
Thapsigargin 
smooth muscle 


excitation-contraction and, 


100-2 


Theophylline 
cardiac pain mechanisms and, 
149 
Thermosensation 
ion channels of nociception and, 
835-50 
Thoracic segments 
spinal 
cardiac pain mechanisms 
and, 143 
Tight junctions 
taste transduction and, 882 
Timing 
bat auditory system and, 
457-72 
brainstem auditory nuclei and, 
497-511 
synaptic transmission and, 
521-37 
inman gene 
myoblast cell grafting into heart 
muscle and, 223 
Tonic synapses 
synaptic vesicle cycling and, 
736-37 
Tonotopic array 
nerve fiber 
timing in auditory brainstem 
and, 497-511 
Tonotopic axis 
cochlear 
hair cell tuning and, 
809-28 
Topology 
electrical rhythmicity in 
gastrointestinal muscles 
and, 27-28 
Trafficking 
of aquaporin2-containing 
vesicles 
vasopressin-elicited water 
transport and, 683-94 
Transcriptional control 
preproadrenomedullin-derived 
peptides and, 367-68 
Transcription factors 
gonadal development and, 
426-28 
Transdifferentiation 
myoblast cell grafting into heart 
muscle and, 219-35 
Transducer currents 
hair cell tuning and, 820-23 
Transducin 
taste transduction and, 884 
Transduction 
taste, 873-94 
Transection 
nerve 
ion channels of nociception 
and, 847-49 





Transgenes 
airway responsiveness in mice 
and, 593-621 
Transgenic mice 
ATP-sensitive K~ channels and, 
351 
Transmural delivery 
of myoblasts 
myoblast cell grafting into 
heart muscle, 228-29 
Transplantation 
cell 
myoblast cell grafting into 
heart muscle and, 219-35 
Transport 
electrogenic Na~/HCO 
cotransporters and 
699-719 
vasopressin-elicited 
aquaporin2 water channel 
trafficking and, 683-94 
Transporters 
aquaporin2 water channel 
trafficking and, 683-94 
regulated exocytosis 
98 


reconstitution and 
sodium-coupled 
Krebs cycle intermediates 
and, 663-79 
synaptic vesicle function and, 
762 
vasopressin-elicited 
aquaporin2 water channel 
trafficking and, 683-94 
Tricarboxylates 
sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 
Triggering 
regulated exocytosis 
reconstitution and, 783-85 
Trimeric systems 
G protein 
smooth muscle 
excitation-contraction and, 
85-94 
Troponin 
smooth muscle 
excitation-contraction and, 
87 
Trypsin 
taste transduction and, 886 
T-type Ca?* channels 
ionic conductances in gut 
smooth muscle and, 53-55 
smooth muscle 
excitation-contraction and, 
90-91 
Tumor suppressor genes 
gonadal development and 
423-25 


Tuning 
hair cell, 809- 
Tyrosine kinases 
smooth muscle 
excitation-contract 
82, 93-94, 103 


U 


Ultrastructure 
pulmonary blood-gas bar 
and, 543-69 
smooth muscle 
excitation-contract 
85-89 
Umami 
taste transduction and, 87 
Uncoupling 
cardiovascular system 
G-protein-coupled 
receptors and, 169 


Urea 


taste transduction and, 884 


| rinary-concentrating mech 


aquaporin2 water channe 
trafficking and, 684 
Urodele muscle 
myoblast cell grafting 
muscle and, 224 
Urogenital development 
mammalian 


genetics of, 423 


V 


Vagal efferent fibers 
cardiac 
cardiac pain mecha 
and, 143 
Vagus nerve 
cardiac pain mechanisms 
143 
Vascular injury 


pulmonary blood-gas barr 


and, 543-69 
Vascular reflexes 
intrinsic 
enteric neurons and i 
motility, 136-3 


Vasoactive agents 


natriuretic peptide secreti 


heart and, 196-99 


Vasoactive intestinal polypep 


(VIP) 


ionic conductances in ¢ 


smooth muscle and, ¢ 


Vasopressin 


aquaporin2 water channel 


trafficking and, 683 


SUBJECT INDEX 925 


Ventral cochlear nucleus 
timing in auditory brainstem 
and, 497-511 
itral nuclei 
ling in auditory brainstem 
and, 509-10 
Ventral root fibers 
muscle 
history of research, 4 
Ventricular septum 
srtebrate lung evolution and, 
573-88 
tridine 
cardiac pain mechanisms and, 
148 
Vertebrates 
cardio-pulmonary system 
evolution and, 573-88 
nner ear hair cell tuning and, 
809-28 
myoblast cell grafting into heart 
muscle and, 222 
olfactory transduction and, 
857-69 
: in bat auditory system 
and, 457-72 
ming in brainstem auditory 
nuclei of, 497-511 
uuming of synaptic transmission 
and, 521-37 
Vesicle pool depletion 
synaptic vesicle cycling and, 
12547 
sicles 
iquaporin2 water channel 
trafficking and, 683-94 


7 


synaptic, 753-72 
transport 
regulated exocytosis 
econstitution and, 
777-98 
nenun 
smooth muscle 
excitation-contraction and, 
89 
lin 
smooth muscle 
excitation-contraction and, 
88-89 
Visceral pain 
cardiac pain mechanisms and, 
143 
Visceral sensory encoding 
cardiac pain mechanisms and, 
146 
Viscerosomatic convergence 
cardiac pain mechanisms and, 
151-53 
Visual system 
history of research, 11 
synchrony and, 435-51 





926 


Voltage dependence 
electrogenic Na*/HCO, 
cotransporters and, 714 
ionic conductances in gut 
smooth muscle and, 72-73 
smooth muscle 
excitation-contraction and, 
85-86, 90-91, 93 
taste transduction and, 877, 
888 
Voltage-gated Ca* channels 
mechanosensory hair cells and, 
813-14 
Voltage-gated K* channels 
synaptic mechanisms for coding 
timing in auditory neurons, 
477-91 
Voltage gating 
electrical rhythmicity in 
gastrointestinal muscles 
and, 27-32 
ion channels of nociception and, 
835-50 
vertebrate olfactory 
transduction and, 857-69 
Volume-regulated Cl~ channels 
ionic conductances in gut 
smooth muscle and, 57-59 


Ww 


Wall stress 
pulmonary blood-gas barrier 
and, 543-69 


SUBJECT INDEX 


Water channels 
aquaporin? trafficking of, 
683-94 
Water excretion 
eatriuretic peptide secretion by 
heart and, 193 
Water intake 
inhibition of 
preproadrenomedullin- 
derived peptides and, 
363-83 
Waveforms 
presynaptic 
timing of synaptic 
transmission and, 521-37 
Waves 
calcium 
smooth muscle 
excitation-contraction and, 
97-99 
Whole-cell currents 
alveolar epithelial cells and, 
637-38 
ionic conductances in gut 
smooth muscle and, 48-77 
WT! gene 
gonadal development and, 
417-29 


X 


Xenopus laevis oocytes 
aquaporin2 water channel 
trafficking and, 689-90 


ATP-sensitive K* channels and, 
345 

connexin functions in vivo and, 
287 

electrical rhythmicity in 
gastrointestinal muscles 
and, 31 

electrogenic Na*/HCO, 
cotransporters and, 
699-719 

myoblast cell grafting into heart 
muscle and, 223 

sodium-coupled transporters for 
Krebs cycle intermediates 
and, 663-79 


‘4 


Y chromosome 
gonadal development and, 
417-29 


Z 


Z-line 
smooth muscle 
excitation-contraction and, 
88 
Zymogen granules 
pancreatic 
regulated exocytosis 
reconstitution and, 
791-93 











